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IODINE AND IODIDES — 50 parts of glycerin, and is freely solu- 

lodine {toduin') is a solid, non-metallic ble m chloroform, ether, carbon disul- 
element obtained from the ashes of phide, and glacial acetic acid It 
seaweeds as well as from crude Chilean volatilizes slowly upon continued ex- 
saltpeter It was discovered by Cour- posure to the air, but, when heated, 
tois, a Parisian soda manufacturer, in fuses at 114° C and is dissipated in 
1812, and was first used in medicine by beautiful violet vapors at 180° C 
Coindet, of Geneva, in 1819 Though Iodine imparts a dark-yellow or 
occurring most abundantly in deep- brown color to all oiganic substances 
water seaweeds, iodine may also be de- over which it is applied, except starch 
tected m certain fresh-water plants, and all tissues containing it, which it 
such as the water hemlock and water colors blue owing to the formation of 
Cl ess, as well as in the oyster, cxDdliver starch iodide The blue coloration of 
oil, eggs and ceitam mineral springs this compound is so pronounced that 
A common mode of preparation of it is made to serve as the basis of 
iodine is to place the ashes of burned various tests for iodine It is thus 
seaweed (kelp) in water, thus dissolv- possible to detect this element in 
ing out the soluble salts, to remove 4 SO, 000 times its weight of water To 
chlorides and carbonates by evaporation ascertain the presence of iodine (in 
and crystallization, to treat the residual the form of iodides) in urine, fuming 
mother-liquor with manganese dioxide nitric acid is added to the lattei 
and a mineral acid, and heating the Iodine, if present, is thereby set free, 
mixture, when iodine can be distilled and is usually recognized by shaking 
ofif the mixture with chloi of orm, into which 

Iodine occuis m fuable, scaly crys- the iodine dissolves readily, imparting 
tals, bluish-black in color, having a a charactei istic purplish color Pre- 
metallic luster, and of a hot, acrid taste vious partial evaporation of the urine 
It IS soluble only in about 5000 parts facilitates the detection of iodine m it 
of pure water, but dissolves readily in Where an ammoniacal urine is being 
water containing salts, potassium iodide tested, Gillet advises that potassium 
in particular It dissolves in 10 parts hydroxide be added to it, in order that 
of alcohol at ordinary temperatures, in the color of the iodine may not be 

( 1 ) 
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missed through decomposition of the 
ammonia and formation of colorless 
iodine compounds with its components 
PREPARATIONS AND DOSES 
— The oflficial preparations of iodine, in- 
cluding the salts containing it, are as 
follows — 

lodum (iodine), containing not less 
than 99 per cent of pure iodine Dose, 
34o gram (0 005 Gm ) 

Ttnctura %od% (tincture of iodine), 
containing in each 100 c c 7 Gm of 
iodine and 5 Gm of potassium iodide 
Dose, 1% minims (01 c c ) [The 
iodine tincture of the B P contains 
but 2 5 per cent of iodine, but the 
liniment of iodine (liquor lodi fortis, 
B P ) contains 12 per cent The 
French tincture contains about 11 pei 
cent , and the German and Italian 
tinctures, 10 per cent ] 

Tincture of iodine is not so danger- 
ous a drug as to necessitate adhti- 
ence to the usually given maximal 
dose of 5 drops On the contraiy, 
the dose may be safely increased to 
30 drops thrice daily The drug is 
often well borne where potassium 
iodide IS not Paul Kichter (Dcut 
Aerzte-Zeit , Nu 4, 1902) 

Liquor lodi compositus (compound 
solution of iodine, Lugol’s solution), 
an aqueous solution containing not less 
than 5 per cent of iodine and 10 per 
cent of potassium iodide Dose, as 
alterative, 3 minims (02 cc ) , as anti- 
dote, up to 1 dram (4 c c ) 

Unguentum wdi (iodine ointment), 
made by triturating 4 parts each of 
iodine and potassium iodide with 12 
parts of glycerin, then gradually incor- 
poiating 80 parts of benzoinated lard 
and mixing thoroughly, avoiding the 
employment of a metallic spatula The 
ointment should be freshly made before 
use 


Acidum hydnodteum dilutum (di- 
luted hydriodic acid), a solution of 
hydnodic acid [HI] containing 10 per 
cent by weight of the absolute acid It 
IS made by dissolving 135 parts of 
potassium iodide and 10 parts of potas- 
sium hypophosphite in distilled water, 
and 136 5 parts of tartaric acid in 
diluted alcohol, mixing the lesulting 
fluids together, cooling the product ir 
ice-water for several hours, passing it 
through cotton, washing the bottle and 
ciystalline precipitate with diluted alco- 
hol until 1000 paits of clear solution 
have been obtained evapoiatmg off all 
the alcohol on a w'atci bath, and adding 
enough distilled watci to make 1000 
parts The product is a coloiless 
liquid, having an acid taste and miscible 
in all propoitions with water oi alcohol 
Dose, 8 minims (0 5 c c ) 

Potassii lodidum (potcissuim iodide) 
[KI], occur! ing as coloilcss cubic <il 
crystals or a white, gianulai powdci, 
w'lth a faint lodine-likc odoi a shaip, 
saline taste and a bittci aflci -taste It 
deliquesces sliglitly in moist ui It is 
soluble in 0 7 jiut of water 12 jiails 
of alcohol, and 2 5 paits ol gl\cciin 
Dose, yy^. grains (0 5 ( .m ) and up- 
w ai d 

Unguentum potassii mdidi N F 
(ointment of potassium iodide), made 
by dissolving 10 parts of (lotassium 
iodide and 0 6 paits of potassium car- 
bonate in 10 parts of water by tiituia- 
tion, then giadually adding 80 parts of 
benzoinated laid and incorporating 
thoroughly 

Sodti mdidMm( sodium iodide) [Nal] 
occuirmg as colorless, cubical crystals 
or a white, crystalline powder, odorless, 
and with a saline and slightly bitter 
taste It deliquesces in moist air and 
may undergo decomposition, assuming 
a blown tint It is soluble in 0 5 part of 
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water and 3 parts of alcohol Dose, 
754 grams (0 5 Gm ) and upward 

Ammonu lodidum (ammonium io- 
dide) [NH4I], occurring as small, 
colorless, cubical crystals or a white, 
granular powder, odorless when unde- 
teriorated, and with a sharp saline 
taste It is very hygroscopic and, 
through loss of ammonia upon expo- 
sure to air and light, liberates iodine, 
becoming yellowish and giving off a 
slight iodine odor • It is soluble in 06 
part of water and 9 parts of alcohol 
Dose, 4 grains (0 25 Gm ) and upward 

Stronhi %odtdum (strontium iodide) 
[Srl2], occurring as colorless, hexag- 
onal plates, odorless, and with a bitter, 
saline taste It deliquesces, and is 
colored yellow by exposure to air and 
light It IS soluble in about 0 5 part 
of water, also dissolves readily in alco- 
hol, and IS slightly soluble in ether 
Dose, 754 grains (0 5 Gm ) and up- 
ward 

Zinci todidum, U S P VIII (zinc 
iodide) occurring as a deliquescent, 
white, crystalline powder, having a 
sharp saline taste It is soluble in 
water, alcohol, and ether Dose, 1 to 
2 grams (0 06 to 0 13 Gm ) 

Sulphuns todidum, N F (sulphur 
iodide, sulphur subiodide), obtained by 
triturating 1 part of sulphur with 4 
parts of iodine, heating gradually to 
the boiling point of water, and pour- 
ing the resulting liquid on a cold 
surface It occurs in grayish-black 
masses having a metallic luster, an 
odor of iodine, and a somewhat acrid 
taste It IS almost insoluble m 
water, but dissolves m 60 parts of 
glycerin, and is very soluble m carbon 
disulphide Alcohol, ether, or solu- 
tions of potassium iodide dissolve 
the iodine, leaving the sulphur It 
gradually loses iodine upon exposure 


to the air Dose, 1 gram (0 06 Gm ) 
Used chiefly externally as local altera- 
tive and antiparasitic m 10 per cent 
ointment 

Syrupus fern wdtdi (syrup of fer- 
rous iodide) See Iron 

The following preparations contain- 
ing iodine are semiofficial, being recog- 
nized m the National Formulary — 
Tmctura todt fortior, N F (Church- 
ill’s tincture of iodine), containing in 
each 100 c c 16 5 Gm of iodine, 

3 3 Gm of potassium iodide, and 2 5 
Gm of water Dose, 1 minim (006 
c c ) 

Tmctura lodi decolorataj N F (de- 
colorized tincture of iodine), contain- 
ing, not free iodine, but ammonium 
iodide For external use 

Liquor lodi phenolatus, N F (pheno- 
lated solution of iodine , Boulton’s solu- 
tion, French mixture), containing in 
every 3 fluidounces (100 cc) 24 
minims (15 c c ) of compound iodine 
solution, 10 minims (0 6 c c ) of liquid 
phenol, and J4 ounce (16 5 cc) of 
glycerin For external use 

Liquor lodi causticus, N F III 
(Churchill’s iodine caustic), made up as 
follows Iodine, 6 drams (25 Gm , po- 
tassium iodide, lyi ounces (50 Gm), 
water, 3 ounces ( 100 c c ) For ex- 
ternal use 

Linimentum todi, N F III (iodine 
liniment), an alcoholic liniment con- 
taining in every 3 fluidounces ( 100 c c ) 

4 drams ( 12 5 Gm ) of iodine, 75 
grains (5 Gm ) of potassium iodide, 55 
minims (3 5 c c ) of glycerin, and 100 
minims (6 5 c c ) of water For ex- 
ternal use as discutient 

Phenol lodatum N F (iodized 
phenol), consisting of a mixture of 1 
part of iodine and 1 part of glycerin 
with 3 parts of phenol A preparation 
for external use 
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Collodium %odi, N F (iodine collo- 
dion), consisting of flexible collodion 
to which has been added 5 pei cent 
of iodine Employed locally to produce 
the action of iodine 

L%quor hydrargyii et potassn todtdt^ 
N F (solution of potassiomeicuiic 
iodide, Channing’s solution), made up 
as follows Meictiry bmiodide, 15 
grains ( 1 Gm ) , potassium iodide, 12 
grams (0 8 Gm ) , distilled watei , 3 
ounces (100 c c ) Dose, 3 minims (0 2 
c c ) 

Among the more important unofficial 
preparations of iodine ai e — 

lodipin (iodized sesame oil), a yel- 
low, oily fluid, tasting only of oil and 
being essentially an addition product of 
iodine with the oil It is picpared by 
the action of iodine chloiide on sesame 
oil, and IS supplied in two foinis con- 
taining, resjicctively, 10 and 25 per 
cent of iodine Its action is that of 
the iodides, but is less sudden in advent 
and more prolonged Dose, hyjiodcr- 
mically, to Ijd fluidiams (2 to 6 
cc) of the 2s pci cent ju c]iaration , 
internally 1 to 2 fliiidrims (4 to 8 cc ) 
of the 10 per cent preparation 

Toclipin should he heated to body- 
temper iturc helou Ijenii^ injected 
and a serum syringe sliould always 
be employed liaring i c ip icity of 
from 10 to 20 c c to 5 drams) 

The injcttiuiis ire best gnen under 
the skin of the abdomen, which is 
first, ot course thorough^ stcrili,ied 
and after the injection the puncture 
should be closed by me ins of sui- 
gical plaster One should avoid 
using massage, which only tends to 
produce irritation and is, moreover, 
unnecessary James Burnet (Lancet, 
Sept 8, 1906) 

lodalbin, a reddish powder, with but 
little taste, and possessing a peculiar, 
sweetish odor It is a compound of 
iodine and blood-albumin, and contains 


about 21 5 pel cent of iodine It is 
practically insoluble in the ordinary 
solvents, but dissolves slo\\I> in alka- 
line solutions Iodine fumes are 
evolved when it is heated \\ hen in- 
gested it passes practically unchanged 
through the stomach, but dissohes in 
the alkaline intestinal jiiiccs and acts in 
a manner similar to the soluble iodides 
Dose, 5 to 10 giains (0 3 to 0() Gm ) 
lothion, a heavy, jclluwish, oily 
fluid, chemically di-iodohydiox}pioiiane 
[CH^I CHOFI Clljl] , and containing 
77 pei cent of iodine Its odoi is pecu- 
liai but not unjileasant, and though in- 
soluble in water, it dissohes in oils, 
glycerin, alcohol, etc It volitihzcs at 
the tcmpcratuie of the bod\ and is de- 
composed even by weak alkalies \et- 
ing like iodine and iodides lothion is 
used exteinallv, being apiflicd in the 
form of a 25 to 50 pci eent ointment, 
made up with equal ]).uts of jictioli- 
liim and 1 inolin It is s ud to iindcigo 
jnompt alisoi iitiiin llnnugh the skin 
Sajodin, a eoloiless, odoiless taste- 
less and insoliilile powdei, eheniKall^ 
e.deiuni nionoiodiiljchen ite 
ICO())jCi|, and which should eont un 
2() pci eent of iodine and 4 1 ])ei eent 
of ealeiiim 1 lie eom])oiind becomes 
yellow siqiei fiei dl\ ipion t\])osuic to 
light, but this ehinge is not aeeom- 
])anied by any impoitint degiee of de- 
composition \\ lien heated s.ijodin 
gives ofl vapors of iodine It is used 
intci nally as a substitute foi potassium 
iodide, over which it is said to have the 
advantage of relative fiecdom from 
untoward by-effects Dose, 15 to 45 
grains (1 to 3 Gm ) per diem, single 
dose, 8 grains (0 5 Gm ) 

Aiiol, aristol, and europhen have 
alieady been discussed under separate 
headings, while iodoform and lodol 
will follow 
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MODES OF ADMINISTRA- 
TION — Potassium iodide is best pre- 
scribed m a gram-to-the-minim solution 
in water, of which the patient is re- 
quired to take the required number of 
drops in a halfglassful of milk as a 
vehicle Sodium iodide is stated by 
Dock to have no decided advantage 
over the potassium salt in so far as taste 
and effect on the stomach are con- 
cerned, although certain observers have 
affirmed the contrary It is certainly 
the case that the administration of large 
amounts of fluid with the iodides is 
one of the best means of avoiding 
lodism Essence of pepsin (1 to 2 
drams with each dose) is another 
vehicle that has been lecommended for 
these salts, while Pfaff has advised the 
addition of 5 to 15 giains (0 3 to 1 
Gm ) of sodium bicarbonate to each 
dose, in order to prevent free hydro- 
chloric acid in the stomach from break- 
ing the salt down to hydnodic acid 
Huchard recommended combining with 
the iodide Fowler’s solution, one drop 
of which IS to be given to every 15 
grains (1 Gm ) of iodide, up to 10 or 
12 diops a day 

The compound syrup of saisapaiilla 
has been a fa\ orite with many as a 
vehicle for iodides Iluhnei, when it 
IS desiiable to continue the same 
dose of iodide for a long time, pre- 
sciibes as follows — 

E Potassu lodidi S} to 3x (30 to 40 Gm ) 
Sytupi sarsa- 
parilla; com- 

positi fSj (30 c c ) 

Aqua;, q s ad fSviij (240 c c ) 

M Sig One tcaspoonful in a half- 
glatifaful of milk or water three times daily 
after meals 

The same author warns that a pure 
preparation of the salt must be ob- 
tained, many bad effects being due to 
impurities 


It IS best not to prescribe a 100 per 
cent solution of potassium iodide it 
IS possible to make up such a solu- 
tion, but only with some difficulty 
Most druggists would not take the 
necessary time and trouble, but prob- 
ably dispense a weaker solution 
Where, therefore, accurate dosage i®. 
of importance, it is safer to prescribe 
a SO per cent solution, 2 drops tc 
equal 1 gram (0 065 Gm ) of the drug 
Huhner (N Y Med Jour, April 1, 
1905) 

The dosage of potassium iodide is 
often to be made an ascending one For 
this purpose, beginning, for example, at 
10 drops of the grain-to-the-drop solu- 
tion three times daily just after or a 
half or full hour after meals, the dose 
can be increased by 1 drop a day, or 
1 drop every dose, etc Often it is 
wise to discontinue the drug every three 
oi four weeks for a few days, after 
which It IS resumed at about half the 
amount at which it had been stopped, 
and then augmented as before 

Sodium iodide is preferable to the 
potassium salt The usual minimum 
dose IS 1 25 c c (20 minims) of a sat- 
urated solution in a glassful of water 
three times daily, one-half hour after 
meals This dose can be increased 
by 03 cc (5 minims) daily up to 24 
c c (400 minims) three times daily if 
desired, or to the point of lodism 
During the idmimstration of the 
heroic dusts the p itient should be in- 
structed to drink copiously of water 
Brunson (Amer Med, May 14, 1904) 

In children it is best to give the 
iodides veiy fiequently m small doses — 
34 giain (0 015 Gm ) every hour A 
convenient plan is to dissolve the daily 
Close in 24 teaspoonfuls of water and 
have the child take 1 spoonful every 
hour while awake and 2 or 3 spoonfuls 
on awakening after a two or three 
hours’ sleep In this way a six-month 
child may take as much as 15 or 30 
grams ( 1 or 2 Gm ) in twenty-four 
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hours for a long time without incon- 
venience (Huhner) 

Iodine m organic combination (sajo- 
din, etc ) remains a longer time in the 
system than potassium iodide, though 
less promptly absorbed For mild 
forms of disease the organic prepara- 
tions are suitable, but where a rapid 
action is desired, the inorganic are, in 
general, to be preferred 

The iodized proteins seem to be 
of advantage for therapeutic use only 
in so far as they avoid gastric irri- 
tation The iodized fats and fatty 
acids seem to have some advantages 
when the continuous action of small 
amounts of iodine is desired They 
are more slowly and evenly split 
Their use in arteriosclerosis, bron- 
chial asthma, lead-poisonmg, etc , 
probably has some rational baais, 
therefore, on physiological grounds 
The difference in frequency of lodism 
IS probably due to the difference in 
the amount of available iodine pres- 
ent in the body at any one time 
When large amounts of iodine are 
desired, as in cerebrospinal syphilis, 
avoiding the danger of lodism would 
be at the sacrifice of therapeutic 
efficiency F C McLean (Archives 
of Intern Med, Nov, 1912) 

Where potassium iodide is not toler- 
ated by stomach it may be administered 
by rectum, given m water, or, better, in 
milk, in doses of 15 to 30 grains (1 to 
2 Gm ) three times a day Its absorp- 
tion IS as rapid by this route as when 
It IS given by the stomach, and may be 
even further accelerated by heating the 
solution to body temperature before its 
introduction Potassium iodide can 
also be used hypodermically, pain being 
minimized if lukewarm water is em- 
ployed The subcutaneous use of lodi- 
pm IS a valuable adjunct to treatment, 
notably in syphilitic disease of the 
nervous system and m chronic inflam- 
matory conditions in general (Burnet) 


To avoid gastric disturbance from 
iodine the writer sought an easily 
made compound in which it would be 
loosely combined with an organic 
substance The formuH for his prep- 
aration is — 

1} Iodine 2 S Gm (38 gr ) 

Tannic acid 4 Gm (1 dr ) 
Alcohol (90 per 
cent ) 38 c c ( 1 07 ) 

Syrup, q s to 

make 75 cc (2J5 oz ) 

The iodine is dissolved in the iko- 
hol The tannic acid and 30 c c 
(1 ounce) of the syrup are then 
added The solution is heated to just 
below the boiling point until it gives 
no evidence of iodine with the starch 
reaction This requires about twenty 
minutes It is then cooled, and the 
remainder of the syrup is added with 
flavoring Each dram (4 e c ) con- 
tains 2 grains (012 Gm ) of iodine 
It may be given m doses of from 
Yz dram (2 c c ) to 2 drinis (8 t c ) 
in water or wine before meals, ae- 
cordnig to age The eomlnn ition is 
especially well tolerated by children, 
and pro\cd useful in e ises ol chronic 
lymphadenitis It is indie itcd in chil- 
dren with large faucial iiul pharyn- 
geal tonsils, in whom operition is 
contraindicated or objected to V 
II W Wiiidgra\e (Lancet, \pril 6, 
1904) 

To avoid irritating the gastric 
mucosa and to reduce to a niuiinium 
the phenomena of lodism the iiithor 
administers potassium iodide as fol 
lows — 

IJ Potassium iodide 
(chemically 

pure) gr el (10 Gm ) 

Sodium bicarbo- 
nate (chemically 

pure) gr c\x (8 Gm ) 

Dry sodium phos- 
phate Sj (4 Gm ) 

Dry sodium sul- 
phate 5ss (2 Gm ) 

Boiled water Oij (1000 cc) 

M Sig Dessertspoonful in water 
three times daily 

Bourget (Therap des mal respira- 
toires, 1911) 
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Pure lodme is used chiefly externally 
In addition to the official tincture, com- 
pound solution and liniment, various 
solutions or ointments have been for- 


mulated for special purposes Thus, 
Talbot, for purposes of oral disinfec- 
tion, recommends the following com- 
bination, which he terms lodoglyce- 
role — 


Zinc iodide 
Water 
Iodine 
Glycerin 


3 parts 
2 parts 
S parts 
10 parts — M 


As compared with the ordinary tinc- 
ture this preparation shows much 
greater astnngency, while the glycerin 
causes rapid penetration, and irritation 
is minimized The glycerin also pre- 
vents the preparation from mixing with 
the saliva and running over the mouth 
By frequent applications to the gum 
margins and teeth, the lips and cheeks 
being held away from the jaws until 
the iodine has dried, tooth decay can be 
arrested and oral disease greatly re- 
duced Before operative work in the 
mouth this solution can be used to disin- 
fect the mucous membrane 

The solution of iodine which the 
author applies to mucous membranes 
IS as follows To equal parts of 
glycerin and water is added tincture 
of iodine, 1 dram (4 c c ) to the 
ounce (30 c c ), with a little bella- 
donna and phenol as local sedatives 
This solution is applied through a 
simple hand atomizer to the throat 
and nose, uterus, vagina, urethra, or 
skin In using the atomizer, the pa- 
tient holds the tube between the 
teeth with lips closed, in the same 
position as in smoking a pipe, and 
breathes through the nose The bulb 
is worked vigorously, and the fine 
spray will be seen issuing from the 
nostrils, showing plainly that the 
whole interior of throat and nose is 
covered with the spray Even small 
children readily learn to “smoke a 
pipe*' in this way, and may have their 


throats pleasantly and painlessly dis- 
infected many times a day Stabler 
(Med News, June 2S, 1904) 
Following method of preparing 
“glycerole iodine" recommended Add 
1 ounce (30 Gm ) of resublimed 
iodine to 12 ounces (360 c c ) of alco- 
hol, and sufficient potassium iodide to 
effect solution Distill this over in a 
glass retort To the product thus 
obtained, add sufficient commercially 
pure glycerin to make 1 pint (500 
c c ) One now has iodine in a form 
readily absorbed into the circulation 
through the skin or mucous mem- 
branes The glycerin holds it in solu- 
tion on the skin until it is all ab- 
sorbed, leaving no stain — unlike the 
tincture For constitutional effects it 
is best to apply it over the inguinal 
and other glands, or over the side, 
ribs, or breast The author uses it 
in chronic catarrh, applied on the in- 
side of the nose with a cotton swab, 
and also on the outside of the nose 
In painful rheumatic or gouty joints 
the relief it affords is almost instan- 
taneous He also uses it in goiter, 
adenitis, croup, bronchitis, coryza, 
la grippe, colds, hoarseness, scrof- 
ula, syphilis, glandular enlargements, 
splenic and hepatic enlargements of 
chronic type, caries, chorea, cachexias 
in general, etc T W Williams 
(Med Summary, Feb , 1905) 


For external application with the in- 
tention of securing systemic absorption 
of iodine the following combination has 
been advised — 


Iodine 

Spirit of ammonia 
Oleic acid 
Liquid petrolatum 


M 


(4 Gm ) 

Sj (30 c c ) 

§ij (60 c c ) 
giv (120 cc) 


If potassium iodide is incorporated 
with lanolin or resorbin and rubbed 
on the skin, no absorption occurs, but 
if 10 per cent olive oil or petrolatum 
is added to the lanolin, iodine can be 
detected in the urine Two or 3 Gm 
(J4 or 54 dram) of the ointment ap- 
plied to the inner surface of a limb 
is all that IS required Hirschfeld 
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and Pollio (Archiv f Derm u Syph , 
Nov, 1904) 

If iodine be painted on the human 
skin in the dark, only a red light, 
such as that of an ordinary photo- 
graphic lantern, being used, and the 
part immediately covered without ex- 
posure to white light, absorption will 
be rapid and there will be neither 
discoloration nor blistering, even 
after prolonged use J Dunbar- 
Brunton (Brit Med Jour , Nov 16, 
1907) 

Petrolatum and vasogen are good 
vehicles for potassium iodide to be 
absorbed through the skin, while 
wool-fat and lard give poor results 
For iodoform petrolatum is also the 
best vehicle Herzfeld and Elm 
(Med Klinik, March 3, 1912) 

Rapid absoiption of iodine into the 
system can be secured by vaporization 
and inhalation Thus Altei saturates a 
small amount of wool or absorbent 
cotton with tinctuie of iodine, ignites 
It and allows the patient to inhale the 
fumes as it bums If this be done in a 
closed room, the air becomes chaigttl 
with the vapois of iodine, and the 
latter will act inoie maikedly than by 
ordinaiy methods of admimsti ation 
The authoi has employed this method 
m catairhal icspiratory affections, 
tuberculosis, syphilis, etc ffoi the le- 
hef of dyspnea a little potassium 
chloiate may be added with advantage 
Minshall has had favoiable lesults in 
affections of the nasal mueous mem- 
brane with a spray of iodine in puiified 
liquid petrolatum 

For a description of the technique of 
“iodine fumigation” the readei is re- 
ferred to the section on Therapeutics 
INCOMPATIBILITIES — Iodine 
is incompatible with alkalies, alkaline 
earths, alkaloids, ferric salts, salts of 
mercury, tannic acid, oils and starch 
With ammonia and oil of turpentine 
explosive compounds may be formed 


Tincture of iodine is incompatible with 
water 

The chief incompatibilities of potas- 
sium iodide are with the ordinary 
soluble metallic salts, with bti\chnine, 
hydrated chloial, tartaiic acid, calo- 
mel, silver nitrate, potassium chlo- 
late, alkaloidal salts, and with stiong 
mineral acids 

CONTRAINDICATIONS —In in- 
dividuals known to ha\e a maiked 
idiosynci asy to iodine, oi in cases w ith 
organic disease of the kidneys or heait, 
the administration of preparations con- 
taining It, especially in large doses, is 
attended with some dangei 

In pulmonar> tubcuulosis, oi where 
there is merely a tendency to it, the 
administration of iodine oi lodulcs is 
by many held to be unwise \\ ells and 
\ etlesen obseivtd the potassium salt 
to induce, or aggiaiate when ah cadv 
piescnt, cough expLctoration Injici- 
emia and i iks in the affc(.te<l oi sus- 
liieious aici in a Luge jiiojioition of 
caily cases cif phthisis 

Yvert wains ag unst pi icing \cllow 
metcuiie oxide ointment or c ilomel 
into the eye oi meieui} o\>c\ umlc in 
the bladdct of a patient who is t iking 
iodine in any foim The iodine wouhl 
aet upon the meieuiy compound to pio- 
duce mei enrolls iodide which in the 
presence of an excess of iodine would 
decompose into metallic mere in v and 
the maikedly caustic mereuiie iodide, 
the lattci causing aggra\ ation of the 
local trouble Ihis mistake is most 
likely to occui in “stiumoiis” ehildieii 
being given syrup of non iodide inter- 
nally and presenting also phlyetenulai 

Acne rosacea and dermatitis herpeti- 
formis are stated by Crocker to be ag- 
gravated by the use of iodides In 
bullous eruptions he considers their 
use dangerous 
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There is necessity for great cau- 
tion with iodine in cases of arterio- 
sclerosis with enlargement of the thy- 
roid When patients with goiter ^ere 
seen to grow very thin by the author, 
and hidden cancer was assumed, it 
always proved that the patient had 
been taking iodine, possibly even 
only for a very short time, and 
that his emaciation, restlessness, ex- 
citability, or lassitude dated from 
that time In some cases there was 
an apparently causeless fever With 
iodine cachexia ^he retention of a 
good appetite is an important differ- 
ential point Thyroidism brought on 
by iodine does not cease when the 
iodine IS suspended and it may pro- 
gress to a serious form, as in several 
of the author’s patients, who had 
taken but 1 Gm (IS grains) of potas- 
sium iodide daily for two weeks 
L Krehl (Munch med Woch , Nov 
22, 1910) 

To test for iodine in urine or saliva 
the writer stirs with the end of a 
match a little calomel into a few 
drops of the urine on a slide 
If It contains iodine, the calomel 
turns bright yellow Iodine m the 
sali\a IS shown up m the same way 
if the patient spits on a little calo- 
mel This calomel test is extremely 
delicate and reliable Another way 
to reveal the presence of iodine is 
by touching the tongue with a silver 
nitrate stick The white mark left 
by the caustic is not white but 
yellow m case the individual has been 
taking iodine Lesser (Berl klin 
Woch , Nov 4, 1913) 

PHYSIOLOGICAL ACTION 
Externally — When applied to the 
skin, iodine stains it a yellowish brown, 
owing to Its actual penetiation into the 
cells and combination with their protein 
constituents A^cting at first as a slight 
irritant, iodine causes, when repeatedly 
applied at short intervals, or when the 
preparation used is too concentrated, 
destructive changes which result in the 
shedding of the superficial cells and a 


slowly developing reactive inflamma- 
tion in the less seriously affected deeper 
structures Its application induces a 
sensation of heat, together with burning 
or Itching, there occurs dilatation of 
the superficial vessels, some edema and 
exudation of leucocytes, and in many 
instances vesicle formation The more 
deeply lying vessels are believed to 
be, on the contrary, reflexly con- 
tracted, this probably accounting for 
the value of iodine as a counter- 
iri itant 

Excessive irritation by iodine may 
cause pustules to form and deep 
inflammation to occur, with subse- 
quent scarring Iodine can be ab- 
sorbed through the skin 

To remove iodine alcohol is the 
most effective agent, for it has itself 
a distinct bactericidal power Hypo- 
sulphite of soda forms with iodine 
the soluble sodium iodide, which 
may be washed off with sterile water 
This works best when the solution 
IS quite warm, but it is not as effect- 
ive as a solution of potassium iodide 
This substance in a 10 per cent 
solution can be thoroughly sterilized 
by boiling, and acts as a good sol- 
vent for the dried iodine Later the 
surface is flushed off with sterile 
water Hunter Robb (Surg , Gynec , 
and Obstet , Sept, 1913) 

Upon mucous membranes iodine acts 
strongly but only supeificially Its 
tendency is to destroy tissues of 
low vitality and simultaneously excite 
healthy tissues to greater activity 

According to Lillie potassium and 
sodium iodide are, next to the cyanides, 
the most active substances in increasing 
the permeability of cell walls, thus 
causing loss of the cell constituents, 
with ultimate cellular death Zallard 
has shown that sodium iodide, applied 
over a large area of the skin m a 5 per 
cent solution, may be absorbed through 
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It, probably in sufficient amount to pro- 
duce distinct therapeutic effects 

The destructive action of iodine on 
cell life IS particularly pronounced in 
respect of micro-organisms Kinnaman 
in 1905 showed iodine to be far superior 
to bichlonde of mercury as a germicide 
While the Stt eptococcus pyogenes was 
not destroyed by exposure for fifteen 
minutes to a 1 1000 solution of the 
mercury salt, a 1 500 solution of iodine 
killed the organism in two minutes 
The Staphylococcus pyogenes aureus 
was killed by a 1 200 solution of 
iodine in five minutes, the Bacillus 
tuberculosis by a 1 100 solution in 
seven minutes, and the B anthracis and 
B p7 odigtosus by the last-mentioned 
solution in ten minutes It is also 
supeiior to meicui)- bichloride in being 
stable when an iodide is included in its 
solution, m being non-toxic in effectual 
strength, in not coagulating albumin oi 
forming inert compounds with tissues, 
and in possessing far greatei penetrat- 
ing ix>wei Ihe solution employed by 
Kinnaman in his tests was made iiji as 
follows — 

Iodine 2 5 Gm (38 gr ) 

Sodium lodidi 5 5 (jiii (80 gr ) 

Steriliced water 250 c t (8 oz ) 

M 

General Effects — Nervous System 
— We have no definite knowledge of 
the direct eflrects of iodine on nervous 
structures, though the tremor, tonic or 
clonic convulsions, and altered reflex 
irritability noted after large doses would 
seem to indicate some excitant influ- 
ence on nervous tissue on the pait of 
such doses, and, as a matter of fact, 
accumulation of iodine in nerve-struc- 
tures has been observed in cases of ex- 
perimental intoxication in animals 
Other phenomena, however, such as 
headache, prostration, vertigo, insomnia. 


and mental confusion, are attributed by 
some to modifications m the blood- 
supply to the cerebial and medullary 
centers 

Circulation — ^Reports upon the cir- 
culatoiy effects of iodine and iodides 
have been contradictory Some authors 
have assumed a vasodilatoi action 
Accoiding to Pouchet, modeiatc doses 
cause at fiist a fall in the blood-pies- 
sure, the powei of the heart beats 
lemaining, hovevei, as befoie, ami the 
late being, if an> thing, slightly in- 
ci eased (Flunt obscived that the ac- 
celerator mechanism of the hcait was 
less subject to fatigue aftci the admin- 
istration of an iodide than lietoic ) 1 he 

reduction in piessiiie would suggest 
the existence of vasculai dil itation, 
but Pouchet asserts that there occiiis 
actually a vasoconstrution instead .uid 
that the loweiing ot jnessuie is due in 
leality to a diminution in the total 
amount of fluid eiieiiliting in the 
\essel , the lescaiehcs ot lleniijein ind 
Conn ha\mg shove n tlie led-eell lount 
to be enormoiislv iiuieiscd thiee Iiouis 
ittei an iodide mjeition Flic excess 
of fluid IS asserted to pass eiut ot the 
vessels not only through the kidiievs, 
but by tiansudation into the seious 
cavities, into the lungs (jnilmonaiv 
edema), and even, in eeitiin eases into 
the subcutaneous tissues In a second 
I base of the ciieiilatoi} ctleets of 
iodine, the blood-piessuie uses again 
to above noimal and the heait late, if 
previously accelerated, sinks to about 
the usual figure This condition is due 
both to peisisting vasoconstriction and 
to a return of fluid into the blood- 
vessels through the lymphatics, as is 
shown by a secondary fall m the 
number of red corpuscles per cubic 
millimeter, which at times betokens 
even a certain degree of hydremia 
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These phenomena occur as well, li not 
quite as markedly, where sodium iodide 
IS used as with the potassium salt, and 
hence are to be attributed directly to 
the iodine ion 

Toxic doses of iodine give nse, ac- 
cording to Pouchet, to the following 
series of circulatory changes (1) Im- 
mediate slight increase of heart rate, 
(2) slowing, with increased amplitude 
of heart beat, and constant blood-pres- 
sure , (3) diminished cardiac strength, 
with blood-pressure remaining, none- 
theless, practically the same , (4) 
further cardiac weakening, with ac- 
celerated rate and a maiked fall in 
blood-pressure In general iodine 
diminishes the irritability of depi essor 
and inhibitory nerve-structures, and, on 
the contrary, excites the sympathetic 
It is especially or exclusively free iodine 
which acts directly on the circulation, 
minute amounts of the element added 
to fluid that is being perfused through 
a turtle’s heart are sufiicient to arrest 
its action, while much more concen- 
trated solutions of sodium iodide are 
required to produce the same effect 

On the whole, valid experimental 
evidence that the iodine in iodides acts 
as a vasodilator is conspicuously lack- 
ing Stockman and Charteris concluded 
from their clinical and experimental 
observations, moreover, that neither 
potassium nor sodium iodide when 
given to man by the stomach in ordinary 
doses, depresses the heart or lowers 
the artel lal blood-pressure 

Lymphatic System — Iodine is cred- 
ited by Martinet and others with being 
a lymphagogue, this in turn being re- 
lated to the transudation of fluid from 
the blood-vessels into the tissues which 
was referred to in the preceding section 
The lymph, becoming more nch in salts 
than normally, owing to the addition 


of those from the blood, extracts water 
from the surrounding tissues or patho- 
logical exudates This extra fluid then 
re-enters the blood-stream, carrying 
with it waste matenal washed from 
the tissues, which material is soon 
eliminated through the emunctories 
Where this process remains within 
certain limits, therapeutic effects are 
alone produced , where it proceeds 
too far, however, edema — qven pul- 
monary edema — ^is the result 

Another effect of iodine having to do 
with the lymphatic system is that of 
markedly stimulating lymphoid tissue 
in general, as well as serous mem- 
branes, the result being a pronounced 
increase in the production of lympho- 
cyte?, especially where small doses are 
used and only for a short time (Lortat- 
Jacob) If excessive doses be given, 
or smaller ones for too long a time, 
sclerosis of the spleen and lymph-nodes 
may instead be induced (Pouchet) 
Secretions — Iodine and iodides tend 
to increase the flow of secretions from 
most glands, especially the salivary, 
buccal, nasal and lachrymal glands Its 
elimination takes place in part through 
these channels The sweat secretion is, 
however, not much affected by it, while 
the mammary secretion is diminished or 
even checked The output of urine 
may be temporarily augmented 

M etaboltsm — Iodine markedly en- 
hances tissue change, as is shown by the 
increase in total urinary nitrogen which 
constantly follows its administration 
The phosphates in the urine are likewise 
increased only temporarily, by alkaline 
iodides or organic compounds of iodine 
The elimination of chlorides is greatly 
augmented, sometimes threefold, — ^an 
eloquent exemplification of the lympha- 
gogue action of iodine Proteins and 
fats with which iodine combines in the 
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system are thereby rendered more sus- 
ceptible to decomposition Hence the 
loss of body weight which the admin- 
istration of iodine or iodides in sufficient 
dosage may produce, and the observa- 
tion of Winternitz that animals could 
be fattened on iodized fats only if the 
proportion of iodine contained m the 
latter was kept below a certain small 
percentage (Pouchet) The respiratory 
quotient, le , the ratio of oxygen taken 
in to carbon dioxide eliminated, is in- 
ci eased by iodine, this showing that 
compounds rich in oxygen are reduced 
to form compounds poor in oxygen and 
extra carbon dioxide The resulting 
compounds can only be fats, and this 
haimonizes with the fact that m animals 
subjected for piolonged peiiods to laige 
dally doses of iodides, fatty dec’cneia- 
tion, especially of the hvei and kidnejs 
may be observed 

Apparently the influence of lodmc in 
causing tissue destruction is e\citcd 
particularly on the inoie simple or ic- 
cently acquired forms of cells I'lbiou-. 
tissue IS thus paiticulaily susccptililc to 
Its destiuctive oi softening e fleet as 
exemphfled in the use of potassiun 
iodide in various seleiotic eonditions 

Absorption and Elimination — 
Iodine may be absoibed in small amount 
when applied to the skin Taken intei- 
nally, it is freely absorbeel, but enters 
the blood as an iodide or in combina- 
tion with proteins, as it readily enteis 
into chemical unions of various soits 
and cannot long exist free in contact 
with the tissues The resulting lodne 
compounds aie however, themselves 
readily decomposed by various agencies, 
and it IS considered likely that, at least 
for a time, the action of free iodine 
in small amount is exerted upon the 
economy In view of the foregoing, it 
will readily be seen that the effects of 


iodine and iodides must be to a great 
extent the same 

The averagre absorption of sodium 
iodide, quantitatively, is about the 
same for all divisions of the small in- 
testine, from the stomach and colon 
it is about a third less The absorp- 
tion from the intestine was at hrst 
very rapid, from 50 to 75 per tent 
being absorbed within ten minutes, 
then the absorption was greatly 
checked or completelj ariested so 
that fiom 25 to 50 per cent might 
remain unabsorbed it the end ot two 
hours Visible hjpeieinia induced 
locally b\ \aiioiis drugs increased 
while visible anemia diminished the 
absorption of iodide Injurj of the 
inteslindl epithcliuin lioweeei pro- 
duced, hindered the absoiption Feed- 
ing dogs on a eliloride-poot diet 
thus rendering the tissues in general 
poor in chlorides did not ippeir 
mateiially to increase the ilisoiption 
of sodium iodide llan/lik (Jour of 
I Mi'll m and Exper Ther'ip March 
1912) 

Tn a phainiacologie il stud\ of the 
disti dnition ol iodide eoiiipounds in 
noi in il animals i ihhits ^uiiici pigs 
iiid a lew do^s iiid i its tiu iodide 
eoiiipounds pot issiuni iodide eliieth 
lodopin sajodin ind lodnu - illnimin 
■were gi\ eii suheut incoush iinl per 
os Ihe ciuantitj ol iodine in \ u lous 
oigans and tissues was qu intitati\ ely 
determined 

1 When an iodine eompound is aii- 
sorbed, the iodine is usu ill> found m 
largest quantities in the blood and 
wherever blood is piesent Used 
therapeutically as potissium iodide 
the iodine is found in fatty tissues, 
the brain and spinal coid, besides the 
blood This controverts the asser- 
tion of Loeb and Von den Velden 
that iodine is not Iipo- or neuro- 
trope 2 The amount of iodine con- 
tained in 1 Gm (15 grams) of any 
organ, the iodine content of each 
quantitatively is in the following 
order blood, kidney, lung, liver, 
muscle and brain Other organs show 
various amounts under different con- 
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ditions The kind, mode of use or 
quantity of the iodine compound have 
no marked influence on the distribu- 
tion of the iodine 3 Although a part 
of the iodine is fixed m the organs, 
one cannot tell whether it is se- 
creted specially by any organ 

4 a Iodine in blood serum and 
plasmai occurs only as potassium 
iodide when this salt is used and can- 
not be found as organic compound 
In coagula and the blood corpuscles, 
iodine occurs m organic compound 
with fat and lipoid, but not with pro- 
teid b When lodme-proteid is used, 
the iodine is found in the blood both 
in fat and lipoid but also with pro- 
teid c When the lodine-fat is used, 
the iodine is found in the blood com- 
bined with fats and lipoids but not 
with proteids d The quantity of 
iodine combined with fat and lipoid 
is least when potassium iodide is 
given, greater when iodine proteid 
and greatest when lodine-fat is ad- 
ministered e The iodine combined 
with fat and lipoid diminishes grad- 
ually and disappears after a time 
from the blood, even when iodine is 
still present as potassium iodide It 
disappears soon when potassium 
iodide is used, but long after when 
fat is given 

5 Iodine is always combined with 
fat and lipoid in the organs but not 
with proteid The amount of the 
iodine combined with fat and lipoid is 
larger and remains much longer in 
the organ than in the blood 6 The 
hair contains a laige quantity of 
potassium iodide, but iodine combined 
with fat is recognized at times and 
not at others However, the horny 
substance usually takes up iodine al- 
though perhaps in very small propor- 
tions 7 Potassium iodide is ab- 
sorbed, though very slowly from the 
mucous membrane of the rabbit 
stomach and absorbed more lapidly 
when It has passed to the intestine 
It is fairly easily, though slowly, ab- 
sorbed from the rectum lodipin is 
not absorbed within 6 hours fiom the 
gastric mucous membrane of rabbits 
and IS absorbed very slowly from the 


rectum A part of the lodipin is split 
in the intestine and forms potassium 
iodide before its absorption 8 
Iodine IS quickly and abundantly ex- 
creted from the stomach and intes- 
tines and IS found there as potassium 
iodide A part of it soon combines 
with proteid or fat or lipoid 9 
Iodine passes easily into the sweat 
and IS excieted there in the form of 
potassium iodide 10 Iodine also 
passes into the milk, mostly as potas- 
sium iodide Kamji Fujisawa (Sei- 
I-K\\ai Med Jour, Jan 10, 1918) 

Once absorbed, iodine or its com- 
pounds IS taken up by the body cells, 
the amount pi^sent m various tissues 
depending upon the relative aflfinities 
of the lattei for it According to 

Labbe and others, iodine is taken up 
abundantly m the spleen and lymph- 
glands and next in the liver Iodine is 
also stored, in still larger amount, in 
the thyroid gland, becoming a con- 
stituent of the colloid material present 
in the intercellular spaces The amount 
of thyroglobulm in the thyroid gland is 
increased by the administration of 

iodine Fioni the thyroid and other 

organs iodine is latei gladually re- 

leased, whethei as such oi m combina- 
tion has not yet been determined 

When potassium iodide is absorbed 
in health it does not remain in any 
demonstrable quantity in the brain, 
the fat, or the bone-marrow It can 
be found in the liver, kidneys, lungs, 
the blood, and the th>roid gland 
Disease in these and other tissues 
alters their adaptability to retain 
iodine, so that tuberculous or car- 
cinomatous tissue contains more 
iodine than the same tissue in health 
Secreting glands which are diseased 
by syphilis contain from three to six 
times as much as normal blood, 
and the less severe the syphilis, the 
greater the readiness of the tissue to 
hold iodine In such tissues the 
iodine IS in an organic combination, 
presumably an iodine and album n 
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compound being formed O Loeb 
(Arch f exp Pathol, Bd Ixix, S 
108, 1912) 

The writer found that Bier’s 
method of stasis hyperemia was en- 
hanced in value in surgical tuber- 
culosis by giving at the same time 
potassium iodide internally In 12 
persons and in rabbits there was a 
remarkable retention of the iodide in 
the edema fluid and tissues in the 
segregated limb The retained iodine 
is not eliminated when the con- 
stricting band is removed, but re- 
mains stored up in the tissues for a 
time Salomon (Mitteil a d Grenz 
d Med u Chir, Bd xxvii, Nu 1, 
1913) 

According to Pouchet, the leucocytes 
are especially charged with the task of 
distributing iodine in the system 
Under the microscope, these cells can 
be obser\ed to absorb iodine, showing 
for a time a reddish-yellow crescent at 
their periphery, after -which the element 
IS quickly changed to “masked” iodine, 
te, iodine so combined that its ordi- 
nary chemical reactions can no longei 
be elicited Contact of an iodine solu- 
tion with a serous surface causes a 
prompt afflux of leucocytes which be- 
come agglutinated, and endothelial 
desquamation The appearance of 
numerous large mononuclear leuco- 
cytes, as well as some macrophages or 
phagocytic cells, is a marked feature of 
the resulting situation, and suggests 
that iodine is a specific excitant of 
defensive lymphocytic activity 

Potassium iodide circulates not 
only in the plasma, but also in the 
corpuscles The greatest quantity is 
found m the lungs The author 
thinks that the iodide acts as itself, 
and not in virtue of its iodine In the 
case of lodipin, when injected, iodine 
IS found in the urine for a long time 
afterward, but when it is taken by 
the mouth it forms a fatty substance 
which IS not excreted by the kidney 


Lesser (Archiv f Derm u Syph , t 
Ixiv, 1903) 

The elimination of both iodine and 
iodides occuis in the foim of the latter, 
chiefly through the kidneys, and in less 
proportion with the saliva, lespiratory 
passages, sweat and mammary secie- 
tion Large doses of iodine tend to 
irritate the kidneys, as shown b} the 
appearance of albuminuiia and pos- 
sibly, in rare instances, nephiitis 
Broeking has shown that the excretion 
of potassium iodide in the urine 
amounts to neaily 80 jiei cent of the 
quantity ingested The principal ex- 
cietion takes place dining the lust few 
hours, and within the first twche hams 
about 75 per cent of tlic total excieted 
iodine IS demonstrahk in the urine , the 
remaindei is eliminated, at U.ist m the 
case of a single small dosc, within sixtj 
houis Only traces aiqiLai in the fetes 
Rogo\in found that iodine can be de- 
tected in the urine iisu ill} attei 0 005 
{Yij giam) and sometimes c\cn 
ifter only 0 002 to 0 005 Cnn to 

’jo giain) of potassium lodidt has been 
given by mouth \ttording to Meniere, 
absoiption of iodides takes plate and 
elimination with the saliva begins on an 
aveiage in from eight to ten minutes, 
though if the stomach is quite emptv^ 
and the iodide is given in warm tea, 
this period may be shortened to two oi 
three minutes, where the stomach is 
full, there is, on the othei hand, a tlelay 
of thirty or forty minutes 

Fischel found iodine in the ui me only 
in the second hour aftei admimsti ation 
of sajodm by mouth, showing that this 
organic combination of iodine is more 
slowly absorbed than the inorganic 
iodides 

After one dose of Gtn (7j4 
grains) of potassium iodide the 
freest excretion usually occurs with- 
in two hours After such a dose, on 
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an average, 75 per cent is excreted in 
the urine, sometimes more The 
duration of the excretion after such a 
dose IS about forty hours If two 
doses are given within fi\e hours, the 
excretion persists for fifty-six hours 
Three doses within ten hours cause 
the excretion to persist for seventy- 
seven hours When the drug is given 
m a mucilaginous mixture, the excre- 
tion IS delayed, apparently as the re- 
sult of imperfect absorption Potas- 
sium nitrate and sodium chloride 
cause an increase in the excretion 
Sodium bicarbonate has no influence 
upon the excretion or upon the pro- 
duction of an iodide rhinitis The 
secretion of the nasal mucous mem- 
brane in iodide rhinitis contains 
iodine in from 09 to 1 S per cent of 
the amount administered Anten 
(Arch f exper Path u Pharm , Bd 
xlviii, H S u 6, 1903) 

The use of strontium salts in thera- 
peutics has been to some extent dis- 
couraged, it being thought that such 
salts are more slowly absorbed than 
the corresponding salts of sodium 
and potassium Testing the excre- 
tion of strontium iodide in the human 
subject in comparison with that of 
sodium and potassium iodides, the 
writers found practically no differ- 
ence in the rate of excretion of the 3 
compounds If anything, both the 
rate of excretion and the total excre- 
tion seemed to be slightly greater 
with the strontium salt than with the 
other 2, though the difference is held 
to be immaterial The excretion of 
strontium iodide not being slower, 
neither is its absorption to be con- 
sideied slower, since all iodides are 
believed to exist in the blood and 
tissues essentially as sodium iodide 
Krahulik and Pilch e** (Arch of In- 
ternal Med , Jan , 1918) 

UNTOWARD EFFECTS AND 
POISONING lODISM —The un- 
toward effects most frequently met 
with from iodine or iodides are the 
earlier manifestations of chronic iodine 
poisoning or 'hodism Coryza and pro- 
fuse discharge from the mucous mem- 


brane of the upper respiratory tract, 
ptyahsm, and an acneiform eruption 
generally starting over the shoulder- 
blades constitute, m the majority of 
cases, the initial symptoms of this con- 
dition There may also be noticed 
puffiness of the face, a peculiar metallic 
taste, particularly early m the morning, 
slight tenderness of the teeth and gums, 
lack of appetite for breakfast, frontal 
headache, lachrymation, and sore throat 
These phenomena may appear after 
only a few doses have been taken in 
persons with a distinct unusual suscep- 
tibility to the drug, but in the majority 
of instances they do not occur until the 
dose administered has become quite 
large 

Case m which potassium iodide 
caused deafness and tinnitus Re- 
covery was imperfect A warning is 
sounded against the reckless use of 
potassium iodide m aural disease G 
B McAuliffe (Jour Amer Med As- 
soc , May 2, 1908) 

Because of a slight ailment indi- 
cating potassium iodide, the author 
took three doses of about 2 grams 
(0 13 Gm ) each in solution, at inter- 
vals of three or four hours Before 
the second dose, the conjunctiva of 
his right eye began to inflame, after 
the second dose it became rapidly 
worse, and after the third dose it be- 
came so bad that he suspected the 
iodide as the cause, and so took no 
more The inflammation persisted, 
in spite of treatment, for a week 
Two weeks after the first attack he 
took two doses of 2 grams (0 13 
Gm ) each, m solution, and became 
quite convinced that the iodide had 
caused the first inflammation, as well 
as the second 

Some time after he took a dose of 
iodide in solution, unintentionally, 
not exceeding 4 grains (0 26 Gm), 
five or six hours afterward the con- 
junctiva of the right eye became 
highly inflamed, exuding sticky mu- 
cus, and the upper and lower eye- 
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lids very edematous, this was ac- 
companied by severe pain and heat m 
the eyeball Vision was unaffected 
He also became slightly hoarse, and 
had a slight aching m the larynx 
Upon application of cold-water packs 
the trouble subsided in thirty-six 
hours T Julian (Chicago Med 
Times, Oct, 1908) 

A man aged 67 applied tincture of 
iodine on three successive days to 
painful areas following intercostal 
neuralgia, and covered it with oil- 
cloth Some days later an eruption 
suddenly appeared, consisting of 
acne-like papules with small pustules 
upon the tops, surrounded by a red 
halo This eruption spread over the 
whole body Upon the limbs and the 
trunk there was also a macular erup- 
tion There was no fever or other 
constitutional disturbance There 
was some inclination to regard the 
eruption as either varioloid or \an- 
cella Hodara (Dermat Woch , Nu 
10, 1912) 

Sudden total blindness following 
the application of a 10 per cent 
iodine solution over a severe teno- 
synovitis and a Colles fricture In 
four days the patient developed a 
general edema of the arm and her- 
pes of the irm and left side of the 
face, which also became edematous, 
after about four days this subsided 
In four days after the siibsidence of 
these symptoms she awoke in the 
niglit to ittend to something for her 
children and lound she could not see 
at all she could not tell where the 
light was Besides the blindness she 
had a complete paralysis of both 
upper lids 

While paralysis of the various 
oculomotor branches and of the 
levator palpebrse has been reported, 
no case of blindness is men- 
tioned, though under the caption 
‘‘Bromide Poisoning’’ there are such 
mentioned The not infrequent oc- 
currence of sudden death after frac- 
tures resulting from thrombosis sug- 
gest this as a possible cause for the 
blindness E J Bernstein (Ophthal- 
mology, Oct, 1913) 


In severe cases there may be distinct 
nausea, diarrhea, marked headache, 
malaise and progressive emaciation and 
anemia The skm eruption may assume 
various appearances, advancing from a 
simple acne or deimatitis to an exan- 
them simulating that of small-pox, 
varioloid, pemphigus, purpura, eczema, 
etc Sometimes large boils appear 
There may also develop parotitis, car- 
diac palpitation, sweating and fever 

A patient had been ordered a sat- 
urated solution of potassium iodide 
On the fourth da> he was taking 
three doses of 13 drops each On 
this daj’’ his finger tips show cd ‘-hght 
cyanosis The drug was discontin- 
ued for the entire lifth da\ and the 
local cyanosis clis ipptarcd within 
twenty-four hours 

On the sixth da^ one singk d(^se 
of 14 drops was gi\cn During the 
night there appeared a rlilTuse eeeh>- 
niosis under the cntiic skin ot ill the. 
fingers and thumbs stopping \er\ ih 
ruptly at the nu t le irpophalangcal 
joints Ihe lingers, m addition, were 
numb, eold, still, sh^litU swollen 
and vei 3 p iinlul Ihc little linger of 
eaeh h ind w is ilniost il)stdutel> 
1)1 lek Ihe extreme tip ol tlu nose, 
was similarly afteeted, thougli less 
se\erely The tries remained en- 
tirely normal, but there were a few 
isolated mild purpune. spots on the 
thighs and on one arm 

Under the assiduous application of 
warmth and friction the condition 
very gradually subsided It was 
nearly three daj s before the patient 
felt quite reassured that the lingers 
and nose were safe from gangrene 
There had been no gastric irrit ition, 
coryza, acne, or any other symptom 
of lodism Gathmann (Med Record, 
Jan 30, 1904) 

A man, aged S2 years, presented an 
eruption of tumor-like and papillary 
elevations scattered over the scalp, 
face, trunk, and extremities after 
taking considerable doses of iodide of 
potassium The eruption was ac- 
companied by some elevation of 
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temperature and evidences of renal 
insufficiency One of the most char- 
acteristic lesions, situated on the fore- 
head over the left eye, was a quarter- 
dollar-sized, soft, rounded tumor 
with a broad, constricted base and 
ulcerating summit A portion of 
this tumor examined microscopically 
showed a structure closely resem- 
bling epithelioma, there being the 
same connective-tissue locuh filled 
with atypical epithelial cells D W 
Montgomery (Jour of Cutan Dis , 
Feb , 1904) 

Case of tertiary syphilis in which 
the administration of three 10-grain 
(0 65 Gm ) doses of potassium iodide 
caused a variolous rash Small-pox 
was present in the town, but it was 
excluded in this case for the follow- 
ing reasons (1) absence of its pro- 
dromal symptoms, (2) mature, retic- 
ular nature of the eruption, and (3) 
hemorrhagic nature of the eruption, 
unaccompanied, at first, by grave ill- 
ness of the patient The diagnc sis 
was confirmed by the appearance of 
bullse and by the reappearance of the 
rash when iodide was readministered 
Hynes (Lancet, Feb 13, 1904) 

Purpuric eruptions caused by the 
ingestion of the iodides may be 
divided into two provisional groups 
The first group includes the exten- 
sive petechial and hemorrhagic bul- 
lous cases, which occur in those in- 
dividuals with organic disease, par- 
ticularly of the kidneys or the heart, 
or with a lowered condition of the 
general economy, making them more 
susceptible to the effect of the drug, 
or with a strong idiosyncrasy to the 
same The second group includes all 
cases with a localized distribution, 
particularly those in which the erup- 
tion is limited to the lower extremi- 
ties or the lower legs, which occur 
in individuals in perfect health, and 
are explainable only in that a mild 
idiosyncrasy to the iodide is present 

Mild symptoms of lodism ^ere 
present in a few of the 61 cases col- 
lected by the author, and severe re- 
action to the drug was noted in 2 
cases Edema of the glottis was 

6— a 


found in 2 instances Lesions were 
found on the mucous membranes in 
a few cases Organic disease of the 
kidneys and heart were found in but 
10 cases The various salts of iodine 
are capable of causing a purpuric 
eruption 

Hemorrhagic bullous cases of ex- 
tensive distribution are frequently 
fatal, 7 out of 11 quoted ending 
fatally Petechial, non-bullous cases 
rarely terminate in death, unless 
there is marked disease of the heart 
or kidneys or a very extreme intol- 
erance to the drug, 2 out of the SO 
cases of this type ended fatally F 
C Knowles (Jour Amer Med 
Assoc , July 9, 1910) 

A man of 65 with signs of amyo- 
trophic lateral sclerosis was given 
potassium iodide and his tempera- 
ture soon rose to fever heat The 
iodide was discontinued, after which 
the temperature subsided to normal, 
but it rose again each time iodine 
in any form was given except by 
percutaneous cataphoresis of iodine 
salts The thyroid was persistently 
normal In a second case a woman 
of 33 presented the clinical pictuic of 
acute circumscribed thyroiditis on 
two occasions It was learned that 
each had followed the local applica- 
tion of an iodine salve without 
medical advice, the thyroid was 
slightly enlarged Konried (Med 
Khnik, June 25, 1911) 

In a friendly scuffle a young man 
was scratched by a finger-nail on the 
left side of the neck The area was 
painted with tincture of iodine, no 
further dressing being employed 
Next day the area over which the 
iodine had been applied was raised, 
reddened, and indurated, its general 
appearance being suggestive of ring- 
worm This was excluded, however, 
by the absence of itching and its de- 
velopment overnight Erysipelas was 
thought of, but there were no con- 
stitutional symptoms, local warmth, 
or lymphadenitis Tincture of iodine, 
1 10, was then applied and the area 
left uncovered Next day, the area 
was sloughing superficially, with a 
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copious serous discharge The pa- 
tient stated a blister had formed and 
broken during the night A smear 
showed very few organisms, namely 
staphylococci and bacilli, but no 
streptococci The area was lightly 
curetted while being irrigated with 
an aqueous solution of iodine, 1 1000 
Sterile gauze was then applied, 
which the following day was soaked 
with serous discharge The ery- 
thematous area was greatly extended, 
involving the adjacent portions of 
the scalp over which the iodine solu- 
tion had tnckled Exfoliation and 
isolated pustules followed Smears 
from the pustules showed immense 
numbers of polymorphonuclear leu- 
cocytes, but no organisms An area 
of the right forearm was painted for 
experimental purposes The iodine 
was mostly washed off during the 
day, but in spite of its relatively 
transient action, the arm became 
swollen, passing through the same 
stages of erythema, vesiculation, with 
copious serous discharge, exfoliation, 
and pustulation Healing was slug- 
gish, a profuse serous discharge 
continuing the while A G Wilde 
(Military Surgeon, Sept , 1913) 

lodism IS essentially an iodine intoxi- 
cation which, according to Djelogolowy, 
IS due to liberation of the nascent ele- 
ment through the eflfect of some oxidiz- 
ing agent on the iodides Thus oxida- 
tion of the latter may take place in the 
blood, m the stomach, or when the 
iodide is excreted in a locality with 
which air is constantly in contact, as in 
the respiratory tract In persons with 
high gastric acidity and having in the 
stomach nitrous acid derived from 
nitrites present in the saliva or in food, 
conditions are especially favorable for 
the liberation of free iodine and pro- 
duction of lodism Thin ascribes pur- 
puric iodide eruptions to complete 
destruction of small areas of the ves- 
sels, and has demonstrated histologic- 
ally a limited lesion of this kind 


In occasional cases, especially of 
syphilis, potassium iodide may sud- 
denly produce intense edema of the 
glottis, so seveie as to necessitate im- 
mediate tiacheotomy In a senes of 0 
such cases collected from the literature 
by Groenouw, 4 patients hail presented 
the edema on the fiist day, 1 under a 
dose of 15 grains, 2 undei 7' < giains, 
and the fourth under as little as 3 
grains All other symptoms of iodine 
weie absent fiom these cases, and after 
the disappeai ance of the edema peisist- 
ence in the use of the di ug pi oduced no 
unfavoiable effects The likelihood of 
the occuirence of this edema is dimin- 
ished by copious ingestion of water 
when the iodides ai e taken 

Salivation by mercurials ma\ be 
either lessened, initiated, or mci cased 
by potassium iodide ( h I’ Mian) 

Atrophy of the mamman glands oi 
testicles has been obser\e<l after pio- 
longed administration of iodine or its 
salts 

In some cases the nenous system 
exhibits the chief untow aid action ol 
iodine Twitching of the muscles, 
neuialgic pains m the tuink and limbs 
mental disorders insomnia, hyjHxhon- 
dnasis and hysteria have also been 
noted At times the neiiialgia is suffi- 
ciently severe to necessitate discon- 
tinuance of the remedy In lare in- 
stances, paralysis of the sphincter 
muscle of the ins and of the ciliaiy 
muscle may be observed 

Another group of cases of intoxica- 
tion resulting from the administration 
of iodine comprises those in which there 
has already been present a latent or 
manifest tendency to thyroid over- 
activity Pre-existing symptoms of 
exophthalmic goiter are likely to be 
aggravated by iodine preparations, and 
many authors have shown that pro- 
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longed use of iodides may in itself pro- 
voke exophthalmos Romheld has re- 
ported a number of cases in which, 
because of incipient or feared arteno- 
sclerosis, iodine had been administered 
and the development of serious symp- 
toms suggesting exophthalmic goiter 
had followed The severity of the 
manifestations did not appear to bear 
any relation to the amount of iodine 
ingested 

Case of secondary syphilis in which 
even small amounts of potassium 
iodide caused a considerable swell- 
ing of the thyroid gland with each 
successive dose Remarkable about 
the case was the abeyance of all 
other symptoms of lodism Csillage 
(Wiener med Woch . Nu 33, 1905) 

A woman of 52 years, four days 
after taking 20 c c (% ounce) three 
times daily of a 5 per cent potas- 
sium iodide solution, developed a 
well-marked uniform swelling of the 
thyroid gland On stopping the 
medication the swelling subsided and 
on resuming it the enlargement 
promptly reappeared The observa- 
tion IS interesting because of the 
fact that the thyroid gland is the 
only organ which contains ’odine 
per se and experiments on dogs have 
shown that the thyroid gland is a 
site of predilection for the deposition 
of iodine Lublinski (Deut med 
Woch , Feb 22, 1906) 

Attention has been directed by Comby 
to the fact that lodism develops only 
exceptionally in children, the younger 
the patient, the less the likelihood of its 
occurring The reason for this is the 
rapid elimination of iodine in child- 
hood 

PROPHYLAXIS —Administration 
of iodides in ample dilution and in 
small initial dosage is one of the chief 
safeguards against lodism The use 
of milk as a vehicle is also a rational 
preventive measure, the protein in it 
tending to offset any excess of acid in 


the stomach and prevent the effect of 
nitrites on the iodide Rohmann and 
Malachowski found that simultaneous 
administration of potassium iodide and 
sodium bicarbonate failed to provoke 
lodism in cases where the ingestion of 
the former alone promptly induced it 

According to some the best agent for 
preventing lodism is arsenic in the form 
of Fowler’s solution This seems in no 
way to interfere with the action of the 
iodine preparations From 2 to 4 drops 
given during meals in water, the iodides 
being administered after meals in con- 
siderable water, most satisfactorily 
serve the purpose Ammonium car- 
bonate, bromides and belladonna have 
been extolled by other writers, but these 
agents are likely to provoke unpleasant 
symptoms when administered for a pro- 
longed period The bromides are espe- 
cially objectionable 

The writer found that calcium 
given with iodides and bromides pre- 
vents lodism This is due to the an- 
tagonistic action between calcium 
and the iodides and bromides It 
can be studied on muscle fibers, the 
latter drugs causing contractions in 
muscle fiber immersed in them, 
while the contractions cease when 
calcium is added to the fluid E 
Frey (Med Klinik, March 1, 1914) 

Bretonneau advises the employment 
of alkaline benzoates, preferably ben- 
zoate of ammonium, for the prevention 
of lodism It IS best given in cachets 
each containing 0 25 Gm (4 grams), 
of which 4 to 8 may be ordered per 
diem 

Scrupulous cleanliness of the skin is 
said to be helpful in avoiding the iodic 
skin rash 

Exposure of the skin to direct sun- 
light may contribute to perpetuating 
an iodide or bromide eruption after 
the administration of the drug has 
been stopped In one cf the author’s 
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cases parts protected by the clothing 
and hat showed no trace of eruption, 
while the exposed areas were plainly 
affected In such cases the patient 
should remain in a dark room or, if 
need be, wear a red mask Where 
the arms and legs are involved they 
should be dusted with some simple 
antiseptic powder or wrapped in a 
zinc oxide dressing Arthur Hall 
(Edinb Med Jour, March, 1906) 

The author has made it a practice 
■for a long time past to have regular 
urinalyses made in patients under- 
going iodide treatment, in most 
cases, even m young and otherwise 
healthy individuals, there were signs 
of renal irritation at times Patients 
previously without a trace of ne- 
phritis showed albumin in \arying 
amount and hyaline casts at times 
It IS desiral)le to keep track of the 
urine when administciing an inten- 
sive iodine course, and to decrease or 
stop the drug when the excretion 
shows th it the renal fuiKtions are be- 
ing seriously interfered with He has 
seen a number of cases of permanent 
damage to the kidneys due to iodine 
medication The gre it mijonty ot 
cases of sc\cic lodism, the cases with 
bullous and hemorrh igic eruptions 
ha\e ocLunid in p itKiits sutfering 
from ren il lusufiicKiuv Gottluil 
(Jour Amcr Med Assoc Oct 30 
1909) 

According to I ournicr s observa 
tions, if potissium iodide is ”i\cn in 
the sime modcr ite do^e unintciiupt 
edly, a purpuiic eruption produced 
by It is apt to lessen in sc\cnt> until 
there is almost complete disappe ir- 
ance, even while the drug is being 
given, if, howe\cr, the dose is con- 
siderably increased, a fresh outbreak 
will occur, which is usually not so 
severe as the first attack If the 
drug IS stopped for a few weeks and 
the same small dose is given as in 
the first instance, an eruption will 
again be produced, but the outbreak 
will usually not be so severe as the 
lesions first caused A certain toler- 
ance, therefore, seems to arise m 
many individuals who are susceptible 


to this drug, but the tolerance is only 
transitory, as increase of the dose 
while the drug is being taken in 
moderate quantities will produce a 
fresh outbreak, or if the drug is 
stopped for but a few da} s the toler- 
ance lb lost and the origin il dose, or 
even a smaller quantity, will ig un 
produce the eruption Thus a bul- 
lous, non-hemorrhagic case w is de- 
scribed by Btsnicr, in which the iirst 
outbieak caused b} 2 Gm (^0 gruns> 
of potassium iodide, (ui i second 
occasion b> 1 Gm (IS grains^, ind 
a thud time by 0 1 Gm gianis) 

F C Knowles (Jour Vmcr Med 
\ssoe , Jub 9, 1910) 

TREATMENT— In the nuijoiitx 
of iiibtanccb the lenuch need not be 
discontinued when lodiMii is jnndiiced 
J5y lediicing the dose the iintowaid 
effects ma\ be sutticicnth initigilcd 
It IS to be borne in mind ne\ ei tlieless 
that a nunil)ci cises hi\e liccn le- 
porled in whieli pi ogi essi\ c 1\ diniini^li- 
ing doses ot iodide ulininistcicd it 
intci\als continued to induce nxlisin in 
b])itc of the tedueed imount 

To ic1k\C the eor\/i-like elteets of 
potissium iodide ^ (hops nt lineluie 
of belladonna given w ith e u h di »se < d 
the iodide ueellieient Sodium bicar- 
bonate in (Liilv (loses of tiom M) Im 1S(") 
giains (6 to 12 (nn ) his been i^seited 
to lehcve the gcnci il in iniu -.t itions 
of the i)oisoning Sulphanihc acid in- 
ternally in (loses of ftom 40 to f>0 
giains (2 6 to 4 Ciin ) ])ci dicm w ill lend 
to fix nitrous acid in tlic stomach 
Lombaid prescribes as follows in 
lodism — 

Sulphanihc acid, 

Sodium bicaiho- 

nate of each gr \iibs (0 5 Gm ) 
M et ft m cachet no j 
Sig One cachet four times daily with 
meals 

In addition, a diet poor in nitrates — 
milk, bread, and meats — should be in- 
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sisted upon For -the eruptions, anti- 
sepsis of the skin is important , baths 
and lotions of 1 25,000 calcium per- 
manganate solution are useful Hem- 
orrhage should be treated with ergo- 
tme and salivation with potassium 
chlorate (Briquet) 

ACUTE POISONING— Ingestion 
of large doses of iodine is likely to pro- 
duce at first a marked sensation of 
burning along the esophagus and in the 
epigastrium Great thirst is com- 
plained of A strong, metallic taste, as 
well as salivation, may also be early 
symptoms Soon the irritant effect of 
iodine on the gastrointestinal mucous 
membranes asserts itself more strongly 
and there may follow nausea, vomiting, 
cramps and purging There may occur 
tinnitus, shooting pains, diuresis and 
sexual excitation After massive doses, 
these phenomena may be followed by 
marked piostration and circulatory de- 
pression, the pulse becoming thready 
and the skin \eiy pale and cold, and 
later cyanotic Anuria may exist, if, 
however, any urine can be obtained, it 
will be brown in color The vomitus, 
containing iodine, is likewise tinged 
yellow The later manifestations are 
increasing nervous excitement, convul- 
sions, and finally a comatose state 
Death, if it occurs, is due to respiratory 
failure, but it is seldom observed, the 
iodine readily combining with other 
mateiials to foim non-iriitating and 
easily eliminated compounds 

Bickel showed experimentally that 
iodine, or an albuminous compound 
containing it, tends to increase the flow 
of gastric juice and mucous secretion, 
i e , has the power to bring on ‘'acid 
gastritis 

The quantity of iodine capable of 
causing toxic symptoms varies consider- 
ably in different individuals While 


doses as large as 2j4 drams (10 Gm ) 
have been taken without producing 
marked effects, 20 grains have been 
known to induce violent symptoms 

Case of acute and fatal iodine poi- 
soning in a man, aged 70 years, suf- 
fering from arteriosclerosis, chronic 
interstitial nephritis, and hyper- 
trophy of the left ventricle, and who 
ten years before had contracted 
severe syphilis Administration of 
15 grains (1 Gm ) of sodium iodide 
on 2 successive days was followed by 
lodism and iodine acne On the same 
day there appeared subconjunctival 
petechiae, swelling of the mucous 
membrane of the nose and throat, 
dyspnea, and enlargement of both 
testicles Later the nares ulcerated 
The urine contained albumin and 
hyaline and granular casts No 
iodine was found in the urine Three 
days after there occurred inflamma- 
tory infiltrations in the skin of rhe 
face and trunk, and a phagedenic 
ulcer formed on the lower lip The 
skm of the trunk and extremities was 
covered with small abscesses and ves- 
icles containing turbid, > ellowish- 
green serum This condition was 
followed by double hydrothorax, pul- 
monary edema, and death The ex- 
planation given of the case was that, 
owing to the diseased state of the 
kidneys, the iodine was not elimi- 
nated, and the amount retained was 
sufficient to cause death m such a 
broken-down subject Franz (Brit 
Med Jour, Wiener klin Woch, No 
23, 1899) 

Report of the case of a man, aged 
59, suffering from a swelling in the 
sternal region As this was evidently 
gummatous, potassium iodide and licj 
hydrarg perchlor (B P) were given, 
after three doses (amounting to IS 
grains — 1 Gm — of the one and 2 
drams — 8 Gm — of the other) the 
medicine had to be discontinued on 
account of violent vomiting This 
having been subdued by lavage, the 
iodide was recommenced a week 
later After taking 20 grains (1 3 
Gm ) the patient was suddenly seized 
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with severe pains in the extremi- 
ties An extensive purpuric eruption 
rapidly developed, he became col- 
lapsed, and in thirty hours was dead 
There was slight vomiting Post 
mortem, recent ulcers — ^becoming gan- 
grenous m places — ^were found in the 
stomach and small intestines, par- 
ticularly the duodenum The author 
considers that purpura is due to 
direct injury to the endothelial cells 
of the blood-vessels, and that in the 
case under notice it might have been 
due to the elaboration of a combined 
poison by the joint action of potas- 
sium iodide and a factor constructed 
directly or indirectly by tissue metab- 
olism J B Cleland (Brit Med 
Jour, July 11, 1903) 

Toxic phenomena have been known 
to follow the application of iodine over 
mucous surfaces and its injection into 
morbid growths Repin has reported 2 
cases in which toxic absorption from 
tincture of iodine applied in the vagina 
took place , in 1 of these, symptoms of 
intoxication appeared in six minutes 

Iodides, apart from lodism, become 
acutely toxic only when ingested m large 
quantities Even then then effect is foi 
the most part limited to salt-action in 
the gastrointestinal tract, nausea and 
vomiting, occasionally with diarrhea, 
being the result 

TREATMENT OF ACUTE 
IODINE POISONING —When this 
IS due to free iodine the administra- 
tion of white of egg, milk, starch, or 
starchy foods, such as flour or arrow- 
root, IS indicated in order to fix the 
iodine and prevent its irritant action 
on the tissues , the first two antidotes 
named are to be given preference 
Immediately after, the stomach should 
be evacuated by lavage or an emetic 
Opium and demulcents may be given 
to allay pain and protect the mucous 
membranes Where a tendency to 
collapse becomes manifest, stimulants 


such as aromatic spirit of ammonia, 
caffeine, strychnme, digitalis, and 
alcohol should be administeied, pref- 
erably hypodermicalh , and external 
heat supplied To relieve lodme skin 
lesions crushed ice affords relief 

For lodism. the writer gives ad- 
renalin, at least 0 006 Gm (Mo gram) 
a day, in 2 doses, and if this prove 
insufficient, subcutaneous or intra- 
muscular injections of 0001 or 0002 
Gm (Vio or % grain) It may be used 
also for the prevention ot lodisin 
G Milian (Pans med , May S, 1917) 

THERAPEUTICS — In syphilis 
iodine in the foim of potassium iodide 
may be said to be an in\ aluablc 
lemedy in the tertiary stage and for 
visceial, osseous and ncivous mani- 
festations of the disease \n excep- 
tion to the rule that it is requiicd 
only foi late sj'-philis is to he made, 
howevei, in congenital svphilis in the 
newborn, in which the exhibition of 
potassium iodide should be begun 
eail) (Lomb} ) Not onlv should 
positnelv s\i)hilitic tliildicn icicivc 
iodine, but all who picscnt susjikious 
s>mptoms, such as coiv/a, exostoses, 
etc, oi cachexia appeal itiq without 
appaient cause, are piem<ituiclv 
boin, oi whose mothers have had fie- 
quent miscaniages It mav also lie 
used in the presence of meningeal 
symptoms, convulsions, pseudopaial- 
ysis, hydrocephalus, etc In ehildien 
with gummatous tumors, bone dis- 
ease, perforation of the soft palate, 
etc , its administration is, of course, 
clearly indicated 

In general the iodides must be ex- 
hibited in full doses if satisfactory 
results are to be obtained The best 
plan is to give ascending doses, be- 
ginning, in adults, with 10 grains 
(0 6 Gm ) three times a day, and 
gradually augmenting the dose by 1 
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gram (0 06 Gm ) a day until the limit 
of tolerance is reached Many pa- 
tients attain 1 dram (4 Gm ) or more, 
especially if ^ater is copiously taken 
at the same time (For further in- 
formation, the leader is referred to 
the section on Modes of Administra- 
iiON* and the article on Syphilis) 

Local injections of potassium iodide 
in cases of gumma, especially in dys- 
peptic subjects, recommended In a 
patient in whom 0 5 Gm (8 grams) 
of iodide taken internally caused a 
severe urticaria, the same dose in- 
jected in the center of the gummata 
caused no ill effect Besnier (An- 
nales de derm et de syph , Feb , 
1905) 

When giving potassium iodide for 
Its specific effect, and not to counter- 
act any particular symptom, the 
author stops at the first symptom of 
poisoning, waits a short period, and 
then changes the dose In tertiary 
syphilis, especially when some vital 
organ is threatened, however, he does 
not stop simply because some pus- 
tulation or rhinitis occurs, but con- 
tinues increasing the dose till more 
serious symptoms make it imprac- 
ticable The method carried out 
consists in prescribing a SO per cent 
solution (gtt ij == gr j), and starting 
off with gtt XX, increase gtt ij at 
each dose as follows First da>, 20 
drops in the morning, 22 drops at 
noon, 24 drops at night, second day, 
26 drops in the morning, 28 drops at 
noon, 30 drops at night, third day, 32 
drops in the morning, and so on 
With this plan ill effects rarely occur, 
while the increase is rapid enough for 
ordinary purposes, although under 
extraordinary circumstances one may 
augment by 4 drops instead of 2 at 
each dose The author has 2 patients 
taking between 500 and 600 grains 
(33% and 40 Gm ) daily, without any 
annoying symptoms Huhner (N Y 
Med Jour, April 1, 1905) 

Intravenous injection of potassium 
iodide advocated in fulminating cases 
of syphilis Very small doses prove 


effectual The author used 0 1 Gm 
1]^ grains) of potassium iodide, 
giving It in the form of 2 c c (30 
minims) of a 5 per cent solution 
The injection did not seem to affect 
the circulation, respiration, or tem- 
perature, and caused merely slight 
pain at the point of injection, gener- 
ally quite transient In the severe 
cases of cerebral syphilis the injec- 
tion was repeated every day for six 
days Doevenspeck (Therap der 
Gegenwart, Bd xlvi, Nu 12, 1906) 
Report of cases of cerebral syphilis, 
alcoholic insanity, melancholia, etc , 
advocating the use of potassium 
iodide in rebellious or critical cases 
in very large dosage Such doses 
should be taken immediately after 
meals, and will be borne only when 
the patient is on a full, heavy diet 
In almost every case there was a pri- 
mary eruption situated principally on 
the chest and face, in most cases this 
occurred at from 300 to 500 grains 
(20 to 32 5 Gm ), with slight nausea 
Both disappear on increase of dosage 
In many cases of cerebral syphilis, if 
treatment is begun within three 
months after mental impairment is 
first noticed, the patient will regain 
his normal mental faculties Walker 
(Med Standard, March, 1908) 

The modus operandi of iodine and 
iodides in resolving gummata and 
other forms of chronic inflammatory 
tissue IS by no means definitely known 
The proteolytic theory of their action is 
given most credence, and is supported by 
the febrile manifestations sometimes 
observed after the giving of iodides 
According to this theory, union of 
potassium iodide with antibodies al- 
1 eady present in the infected indi- 
vidual gives rise to a ferment which 
has the power of digesting certain 
proteids (granulomatous cells, etc ) , 
m this process toxic substances are 
foi med which create local inflam- 
mation in the lesion and at times a 
general febrile reaction (Capps) 
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Lienaux and Huynen in 1912 re- 
ported having found that iodides 
bring about marked hyperemia in the 
vicinity of tuberculous lesions in 
cows and guinea-pigs (likewise in 
patches of chronic eczema and scabies 
in dogs), and likened the action 
of iodides to that of a Bier hyper- 
emia acting locally in pathological foci, 
the lesult being an afflux of blood, 
increased exudation and diapedesis, 
and more active phagocytosis In 
tuberculous foci the relative paucity 
of vessels and great resistance of the 
tubeicle bacilli to the action of leu- 
cocytes diminishes the piobability of 
a favorable effect of the iodide on the 
lesions, but in other granulomata 
these factors are less piominent and 
the efficiency of the salt coiiespond- 
ingly gieatei Potassinm has also been 
ci edited by some with exeiting an 
antiseptic effect in syphilis and othei 
infections 

In actinomycosis the efficiency of 
iodides in pionioting lesolution of 
pathological tissue is piactically as 
great as in teitiaiy syphilis Doses 
of 15 to 30 giains (1 to 2 Gm ) a day 
are sufficient to produce marked 
curative effec+s 

A case of actinomycosis of the sub- 
maxillary and carotid regions and 
pharynx was gi\en gradually in- 
creasing doses of potassium iodide, 
up to lodisna and copious acne, with- 
out eflfect A 10 per cent solution of 
potassium iodide was then adminis- 
tered by cataphoresis in daily seances 
of from ten to fifteen minutes With- 
in a few days decided improvement 
was evident, which continued with- 
out interruption 

In another case dermic blastomy- 
cosis was uninfluenced by the internal 
use of potassium iodide, vigorous 
curettage, and cauterization with 
pure phenol The ulcerated surfaces 
were then covered with a compress 


saturated with a 1 per cent solution 
of iodine and potassium iodide, aided 
by cataphoresis in daily nanus of 
from ten to fifteen minutes In the 
course of two months there was com- 
plete and permanent healing of the 
blastomycosis N Senn ( Vmer Jour 
of Dermat , Aug , IPOS') 

In arteriosclerosis potassium iodide 
IS believed, upon piolongcil admims- 
tiation, to oveicome, in a measure, 
vascular degeneration, piomoting ab- 
soiption of the cellular iniiltiation m 
the vessel walls and theieln cnlaig- 
ing then lumen oi impuning then 
elasticity \\ hile this applies espe- 
cially to cases of syphilitic endarteri- 
tis, good lesults aic ilso coiisidcicd 
obtainable with the diug in non- 
specihc fotms of iitciinsclctosis 
Vieiordt a champion of the iodides 
in this condition, begins witli doses 
of only 2 01 3 giains (013 to 0 2 Con ) 
two oi thice tunes a da^ ind then 
incicascs to IS gi uns (1 (iin ) tlinte 
daih 1 his IS kejit up foi eighteen 
montlis to till ee yens, with (u.t.,i- 
siondl Intel missions uul the le suits 
thus oht lined aic clunied to hai c 
been \eiy good in all foims of 
aitenosclei osis Piomotion of the 
elimination of mitants and wastc- 
piodiiets liy potassium iodide has 
also been held lesponsihlc for its 
favorable efleets in aiterioseleiosis 
That any dircet effect on the blood- 
pressure in these cases is excited is 
to be doubted Diminution of the 
viscosity of the blood may, however, 
be an operative factor 

A number of rabbits were treated 
with epinephrin and some others 
with subcutaneous administration of 
iodine at the same time The necro- 
sis of the arteries which inevitably 
followed the injections of epinephnn 
could be prevented by simultaneous 
injection of iodine A v Koranyi 
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(Deut med Woch , Bd xxxii, Nu 17, 
1906) 

Case of a man, 65 years of age, 
complaining of pain over the cardiac 
region on the slightest exertion, a 
feeling of giddiness when stooping, 
weakness of the muscular system, 
and insomnia Examination revealed 
nothing abnormal in heart or lungs, 
the urine was free from sugar and 
albumin and of normal specific grav- 
ity But the arteries were very 
prominent in the temporal regions, 
and in the arms the radials could be 
felt halfway up 

The patient took regularly for four 
months a mixture of iodide and bro- 
mide of potassium, of each, 4 grains 
(0 26 Gm ) three times daily, and was 
ordered hot foot-baths at night to 
promote sleeping Two months after 
this treatment the caliber of the 
arteries was so diminished that there 
was difficulty in tracing the radial any 
distance from the wrist, and in the 
temporal regions they were scarcely 
visible or tangible J G Spitzly 
(Brit Med Jour, Oct 3, 1908) 

Effect of iodine upon viscosity of 
blood studied in 12 patients with 
arteriosclerosis and hypertension A 
very definite diminution in the vis- 
cosity followed in 8 cases The arte- 
rial tension fell during the treatment, 
as much as 65 mm of mercury in 
some instances The same results 
were obtained in rabbits by the ad- 
ministration of the iodide of sodium 
and potassium The viscosity of the 
blood was found to be increased or 
diminished parallel with increase or 
decrease in the number of red blood- 
corpuscles There seems to exist a 
parallelism between arteriosclerosis, 
viscosity of the blood, and response 
to treatment 1 he greater viscosity 
IS found in the more advanced arte- 
riosclerosis, iodine effects a diminu- 
tion in viscosity in inverse ratio to 
the severity of the disease Boveri 
(Presse med , Aug 15, 1909) 

Iodides have a marked hypotensor 
action in high blood-pressure with- 
out arteriosclerosis, in advanced 
arteriosclerosis with high blood-pres- 


sure they have no such action To 
produce a beneficial effect in excess 
of tension, 10 grains (0 65 Gm ) of 
potassium iodide should be the 
initial dose This should be rapidly 
increased if necessary Matthew 
(Edinburgh Med Jour, March, 1911) 

In cases of aneurism the favorable 
influence of potassium iodide is 
ascribed by Burnet to promotion of 
clotting in the sac, contraction of the 
sac then resulting from the formation 
of a firm clot The iodides might 
also do good by eliminating poisons 
responsible for the arterial degenera- 
tion and removing from the vessel 
coats pathological material, thus re- 
storing elasticity and permitting of 
contraction of the sac 

Angina pectoris is another of the 
circulatory conditions in which potas- 
sium iodide has proven of value For 
it to be of real seivice, 30 to 60 grains 
(2 to 4 Gm ) a day should be given, 
and this should be kept up foi months 
(Burnet) Sclerosis or spasm of the 
coronary vessels may perhaps be alle- 
viated by the drug, and its beneficial 
action thus accounted foi Sodium 
iodide is preferred by Fiankel to the 
potassium salt 

In various affections of the respira- 
tory tract iodides have proven of 
consideiable service In bronchial 
asthma they may be lelied on to pio- 
duce good lesults in most instances 
Faiily laige doses, for some time, aie 
lecommended An efficacious com- 
bination IS the following — 

Potassium iodide S ij (8 Gm ) 

Water^ enough to dissolve the iodide 
Then add 

Tincture of belladonna’' 

leaves Sij (8 c c ) 

Syrup of orange-peel, 

enough to make Siij (90 c c ) 

M Sig One teaspoonful every three 
hours 
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In chronic bronchitis, especially m 
the elderly, the iodides are not infre- 
quently useful According to Bur- 
net, if ordered half an hour before 
meals, they should be taken in a 
small amount of water, not a glassful 
The ingestion of a single large dose 
of grams (1 Gm ) before bedtime 
is also recommended Any gastric 
disturbance brought on may be re- 
lieved by combining ammonium car- 
bonate with the iodide E B Allan 
points out that even small doses may 
in some individuals aggravate bron- 
chitis instead of ielie\e it, causing 
congestion of the mucous membrane 
and dyspnea The drug is thus prob- 
ably not to be considered applicable 
to all cases Externally, iodine lini- 
ment may be painted over the chest 
with adiantage in chronic bronchial 
catarrh 

lodipin IS preferied by Burnet to 
the moiganic iodides for employment 
in respiratoiy diseases, as it pioduces 
a moie unifoim effect The 10 per 
cent strength can be given in 1- or 2- 
diam (4 oi 8 c c ) doses, mixed with 
a little waim milk, thiee times a day, 
or, tablets of solid lodipm can be 
piesciibed It should be given on an 
empty stomach to obtain the most 
benefit In cases of pulmonary 
fibrosis with distressing cough and 
difficult expectoration, most marked 
early in the morning, good results are 
obtained by giving a full dose of 
lodipin at bedtime 

In chronic diseases of the respiia- 
tory system only two or three reme- 
dies may be absolutely relied on, and 
one of these is potassium iodide In 
pulmonary fibrosis as met with in 
stone-masons, the two drugs which 
proved of most value were iodide of 
potassium and ichthyol With these 
two remedies alone the author was 


often able to alleviate the symptoms 
very materially When the djspnca 
which in such cases gener-illy results 
from emphysema becomes marked, 
iodides given regularlj over a some- 
what prolonged period almost always 
afford relief Burnet (Lancet, Sept 
8, 1906) 

In pulmonary tuberculosis iodine 
has been recommended, but it is 
doubtful whethei it is pioductne of 
much benefit Inhalations of its 
vapor, with or wathout admixture of 
tuipentme, have been extolled as 
stimulant to the mucous membranes 
where there is piofuse expectoi ation 
(likewise in laryngeal tuberculosis) 
The dangei of hemopt\ ms is, how- 
ever, probably increased b\ the sys- 
temic administration of ukIuic m an\ 
form in lung tuhci culosts In the 
early stages, local applu ation of 
iodine over the thicatencd oi diseased 
area is, on the othei h.ind of gieat 
seivice The ft out md batlv of the 
chest may be painted on iltcinatc 
da> s 1 he apiilication of cotton wad- 
ding over the ])iintc(l ucas tends to 
mcieasc the effic uc of the ticatment 
Tntiathoi acic injections of iodine 
have also been used in pulmonai} 
tuberculosis 

[Although the cases were moie or less 
advanced, and other methods had aflordcd 
but little encour igenic lit, %cr> distinct 
amelioration ol their condition w is ob- 
tained T-hc injections were well borne 
no hemorrhage w is caused, e\cn wlicrc 
hemoptysis had previously occurred iwo 
of the patients were children, aged 4 and 
10 vears, respectively The solution pre- 
ferred by d’Amico (Lancet, March 29, 
1913) consisted of iodoform, 1 Gin (15 
grams), camphor, 2 Gm (30 grains'), 
guaiacol, 5 Gm (75 grams) , essence of 
peppermint, 30 drops, — a quantity we 
deem excessive and needlessly irritating, 
— and olive oil, 20 Gm (5 drams) The 
needle, preferably of platinoindium, 
should be of fine caliber and from 3 to S 
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cm long In adults from 20 to 60 injec- 
tions were administered, according to the 
extent of the disease, while in the 2 cases 
in children 10 sufficed One cc (16 
minings) was the amount usually injected, 
but as much as 4 to 6 c c. (1 to IJ^^ drams) 
were required for cavities Avoiding the 
cardiac area and large vessels while in- 
troducing the needle into the appro- 
priate intercostal space, the solution is 
injected directly into the affected pul- 
monary area The most favorable region 
is that comprised between the second and 
sixth ribs on either side The apex is 
best reached through the dorsoscapular 
intercostal space 

Of the tuberculous nature of the cases 
treated there could be no doubt The in- 
jections caused disappearance of the 
tubercle bacilli from the sputum, gradual 
cessation of the fever and cough, all 
other physical signs being also gradually 
eliminated Open-air exercise and the 
patient’s daily vocations being in no wise 
interfered with, the cases progressed steadily 
toward recovery while earning their live- 
lihood — a matter of vast importance when 
we realize that the majority of cases 
occur among those most exposed to in- 
fection, the working classes of our great 
cities S ] 

In pleural effusions, pleurodynia, 
and circumsciibed pneumonia, the 
procedure just described is sometimes 
remarkably effective, especially if the 
affected region is kept warm In- 
ternally, Zielinski points out that 
potassium or sodium iodide can be 
employed with advantage in persist- 
ent forms of croupous pneumonia and 
the pneumonia following or compli- 
cating influenza Beginning on or 
about the twelfth day of the disease, 
doses of 23 to 30 giains (15 to 2 
Gm ) may be ordered for adults, and 
proportionately smaller ones for chil- 
dren 

Iodine used by ionization m the 
treatment of tuberculosis The disap- 
pearance of pyrexia, delirium, pleural 
effusion and improvement in the 
sputum were remarkable The author 


does not feel inclined in every case 
of pleurisy or pneumonia to adopt 
the treatment unless ordinary treat- 
ment fails, as lodism, if it did occur, 
would add to the distress of the pa- 
tient The method is as follows — 
At 9 A M , the patient is given 25 
grams (1 6 Gm ) potassium iodide 
and 5 grains (0 3 Gm ) potassium bi- 
carbonate in a copious draught of 
water At 11 a m , 1 p m , and 3pm, 
the dose is repeated At 4pm, with 
the patient resting in bed, ionization 
is carried out by means of plates of 
block tin, thin enough to bend into 
hollows, each having a surface of 20 
square inches, under which are placed 
sixteen layers of lint, saturated with 
a warm 2 per cent solution of potas- 
sium iodide A current, controlled by 
a suitable rheostat, with a milli- 
amperemeter in circuit, is passed 
through the plates, which, beginning 
at zero, is gradually increased to 100 
ma and at the end of half an hour 
is gradually withdrawn The best re- 
sults were obtained when intervals of 
four to seven days were allowed, and 
in subsequent ionizations the posi- 
tions of the plates are so altered that 
in each ionization the current is di- 
rected from a different point through 
the affected parts When the disease 
IS extensive, the whole pulmonary 
surface is gone over and the most 
seriously affected parts repeatedly 
ionized By this method, ionization 
takes place from the potassium 
iodide introduced into the blood, 
through the walls of the blood-vessels 
into the tissues, as well as from the 
lint outside the skin Curie (Pract, 
Dec, 1912) 

In so-called “scrofulosis,” iodine 
fulfills a useful purpose Lugol, who 
did much to show its merits in this 
class of cases, is said to have obtained 
a large proportion of recoveries by- 
means of the solution bearing his 
name, as far back as 1828 Bazin 
recommended it especially in early 
manifestations, before the cervical 
glands were greatly enlarged and 
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ulceration near at hand In the peri- 
bronchial glandular enlargements 
often encountered m scrofulous chil- 
dren, the exhibition of iodine is fre- 
quently attended with considerable 
benefit The s^iup of the iodide of 
iron, given in 5-diop doses thiee 
times daily, is especially valuable in 
this connection As a matter of fact, 
all scrofulous glandulai swellings, 
joint enlargements and osseous dis- 
orders aie beneficially influenced by 
iodine used simultaneously by mouth 
and externally Spolveiini has even 
recommended intiavenous injections 
of iodine in cases of sciofiilotuber- 
culosis and syphilis in infants Tie 
uses a solution containini:^ 1 Gni (IS 
grams) of iodine and 3 Gin (45 
giams) of potassium iodide in 100 
Gm (3y> ounce‘=^) of distilled watei 
The maximum dose is 5 c c (1^4 
fluidiams) 

Twenty cases of osseous tubercu- 
losis in children treated by Dm ant s 
method of injecting an iodide solu- 
tion of iodine C ireful ex unin ition 
of the blood w is made bcfc'irc the 
treatment w started, and then 
ag iin after diout thirty injcetions ot 
Ice (16 minims) hid l)ccn guen 
All the c iscs were eonsider dily im- 
pro\ed and suflcrcd no ine()n\ cnicnec 
A marked increase in the numlier of 
red eorpiiscles and in the hemoglobin 
and globulin index was noted In 14 
out of the 20 eiscs there w is an in- 
crease 111 the white corpiiseles The 
mononucleatecl Icueoeytes (espeei illy 
the small ones) were increased Ihis 
leucoeytosis would strengthen the 
phagocytic powers of the cells of the 
body, and hence increase the resist- 
ing power of the organism to the 
tubercle bacilli Gianasso (Riforma 
Medica, May 27, 1905) 

In surgical tuberculous disease, the 
author’s modus operandi is as fol- 
lows Operate and scrape as usual 
Then thoroughly swab the cavity 


with iodine liniment (BP) \ piece 
of cotton-wool twisted around the 
end of a probe forms i good swab 
The liniment is applied e\er> day 
The application docs not cause pun, 
exeept momentanb Granulations 
do not become cxecssn e \t the 
first application a thin piece ot gau/e 
IS packed in lightl>, but nc\cr at 
subsequent dressings hi am the hrst 
there is gnen inteinall> a mixture 
containing s^rup fern itul (B IM, 1 
dram (4 c c ), and pot issuini iodide 5 
grains (03 Gm ), thrice i d t\ 1 at- 
chell (Brit Med Jour, heh 13, 1909) 

In chronic pleurisy and empyema 
good lesults hi\e followed injection 
of undiluted tinctuie of UHlnic into 
the scions ea\ itj aftei e\ icuition oi 
dail} iiiigation of the ct\it\ with a 
solution consisting of 6 gt oils (0 4 
Gm ) each of iodine aiul pot issiuni 
iodide in 1 ])int (^00 e c ) ot w itci 
the liniment ol iodine is also aiiphcd 
to the chest as a coiintc t ii i it uit in 
chioiiK ])leuiis\ to ]ut>nuitc ihsoip- 
tion ol the uciimulitcd ihiid 

In rheumatism pot issunn iodide is 
i Aaluihle icnud\ in the suhicutc 
and chtonu foinis (if the ilUction 
To gi\c it dining the iciiU oi mil im- 
matoi \ st ige is woise thin useless 
It m i\ lie use<l liowc\ci in ihcu- 
matic puns dc\oid ot innuninitoi\ 
manifestations such is liiinl)igt», 
sciatica, and neuialgi.i following c x- 
posuie Its cfficieno is gicith in- 
ci cased h^ the addition of cidchicuni 
The following- foimula foi siuli i 
combination can be lecommcnded — 
IJ Potasuum iodide Sij (8 Gm ) 

Watei, enough to disohe the iodide 
Then add 

Tincture of colchicum- 
seed Suss (10 cc) 

Syrup of orange-peel, 
enough to make giij (90 c c ) 

M Sig One teaspoonful e\ery three 
hours 
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Combined administration of the 
iodide -with sodium salicylate is ad- 
vised by Burnet, on the ground that 
while the latter causes elimination of 
uric acid, the iodide prevents uric 
acid from combining with alkali in 
the blood Small doses of potassium 
iodide — 5 to 10 grains (0 3 to 0 6 
Gm ) thrice daily — are sufficient in 
chionic rheumatism 

Report of a case in which only S- 
grain (0 3 Gm ) doses of potassium 
iodide, taken at intervals of thirty-six 
to forty hours, sufficed to relieve 
gouty pains A faint indication of 
the presence of the iodine in the 
urine was given in twelve minutes, 
and a very decided one in twenty- 
four minutes The reaction was ob- 
servable without any repetition of the 
dose for the whole of the next and 
part of the third day, when it disap- 
peared first from the urine and a few 
hours later from the saliva This 
order was always observed whether 
the drug was taken by the mouth or 
introduced into the rectum No 
trace of iodide was ever found m the 
feces 

When hydnodic acid was substi- 
tuted for KI, absorption was effected 
in about the same time, while elimi- 
nation was much more rapid, the 
drug being scarcely observable in the 
urine after six hours, though it could 
be detected in the sain a several 
hours later William Carter (Liver- 
pool Medico-Chir Jour, July, 1906) 
Subcutaneous injections of a dose 
not exceeding 0 02 Gm (Ys gram) of 
pure, desiccated sodium iodide, while 
without any action under normal 
conditions, are very effective in re- 
lieving pain of various sorts, as well 
as vascular or bronchial spasmodic 
conditions Ihis applies to intercos- 
tal neuralgia and the neuralgia ac- 
companying grippe, the initial pain in 
pleurisy and pneumonia, lumbago, 
sciatica, certain forms of headache, 
and the pain arising from sinusitis 
and iritis The measure sometimes 
proved effective in cardiac palpita- 


tion, the dyspnea of asthma and em- 
physema, acute pulmonary edema, 
post-traumatic vertigo, and conditions 
resembling angina pectoris The 
most marked evidence of the sedative 
effect of the iodide was seen in cases 
of acute tenosynovitis, anal abscess, 
quinsy, and mammary abscess, in 
which the pain was so obtunded as to 
permit of sleep on the following 
night In a few cases a febncula was 
observed to follow the injection of 
iodide J L Champion (Pressemed, 
Dec 18, 1912) 

Local application of iodine over 
painful aieas in chronic iheumatism, 
the sui faces being then co\ered with 
cotton wadding, is of great assistance 
in affording relief and accelerating 
recovery 

In acute articular rheumatism it is 
the author’s practice to apply an 
xodine plaster to the affected joint 
A piece of zinc oxide adhesive plas- 
ter about 6 by 8 inches has a thin 
layer of absorbent cotton oi lint 
spread on the sticky side, leaving a 
margin uncovered about inches 
wide all around The cotton is 
moistened with tincture of iodine, 
tincture of belladonna, and spirit of 
camphor, equal parts The plaster is 
warmed, applied, and covered with 
flannel If the pain is not controlled 
in twenty-four hours, one edge of 
the plaster is raised and more of the 
solution poured in, covering the leak 
with a fresh piece of plaster Mer- 
cury is pushed internally and also a 
little acetanilide and salol given 
Morphine is very seldom needed 
where this treatment is begun early 
Even in sciatica these measures have 
given better results than any other 
treatment Stabler (Med News, 
June 25, 1904) 

In simple hypertrophic goiter, 
iodine or iodides, given very early m 
the course of thyroid enlargement 
and in small doses, aie sometimes 
productive of good lesults, though 
often, again, their administration 
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proves a failure In cystic goiter, oi 
where the thyroid is the seat of a 
benign oi malignant neoplasm, how- 
ever, iodine is not to be used Injec- 
tion of iodine tincture in doses of 5 
to IS or more minims (0 3 to 1 c c ) 
into the substance of the goiter is a 
measure frequently availed of with 
benefit in the simple hypertrophic 
variety of thyroid enlaigement 
In exophthalmic goiter, or Graves’s 
disease, the use of iodine has pi oven 
advantageous in a certain propoition 
of cases It is indicated more espe- 
cially m the early stage of the affec- 
tion McGuire has reported, how- 
ever, good results from the use of 
iodine by cataphoresis in a case with 
seveie subjective symptoms Ten to 
15 drops of the tincture weie admin- 
istered daily for two penods of three 
weeks, separated by an mteival of 
like duration The gland was re- 
duced to one-fifth its oiiginal size, 
and all the subjective symptoms re- 
lieved Two other similar cases weie 
treated with the same results, and in 
4 cases of recent simple thyioid 
hypertrophy the enlaigement lapully 
disappeared under the same measure 
Among skin disorders, erysipelas 
in its eaily stages may be advantage- 
ously tieated and even aboited by the 
application of iodine Mano treated 
40 cases with success by dipping a 
sterile swab in fresh 10 to 12 per cent 
tinctuie of iodine and lightly painting 
over the surrounding healthy skin, 
then painting with another similarly 
prepared swab over the diseased 
area, and covering the whole with 
sterile wool, this was repeated as 
often as five or six times a day 
In acne, psoriasis, pitynasis, tinea, 
and lupus, iodides taken internally 
are frequently beneficial For tinea 


tonsurans a combination of iodine 
with oil of wood-tai has been advised 
for external application, while in 
certain cases of seborrhea the local 
use of the tincture of iodine has 
been found particularly valuable In 
scleroderma the use of an ointment 
containing iodine sometimes yields 
favorable lesults 

To prevent pitting in small-pox 
Rockhill has found iodine leiy effica- 
cious Upon painting o\cr the indi- 
vidual pustules a 10 pei cent iodine 
and 90 pei cent gh cci in niixtui e, the 
lesions dry up and the customary 
destruction of tissue and disliguie- 
ment aie avoided Pustules upon the 
face should lie opened with a steiile 
instrument and then touched with 
iodine tincture 

Vomiting IS a sMuptom sometimes 
amenable to small doses of iodine 
For vomiting in uiemia 1 to 3 diops 
of iodine tinituic ma\ with adiantage 
be admniisteied m icc-watei oi in 
cold milk 

h \tei nalU , tinctnie of iodine is ex- 
tensively used as a countci ii ntant 
\.s such it mav be said to hive be- 
come a household icmcdv and to be 
moie or less beneficial in almost all 
painful ailments — including < g , chil- 
blains, — except wheie abrasions aie 
present When burning and itching 
are expeiienced, iodine applications 
should be discontinued until these 
symptoms disappear As a rule, the 
surface coveied by tincture of iodine 
should not exceed that lepiesented 
by the two hands, lest manifest 
poisoning through absoiption occur 
Linossiei and Lannois have pointed 
out the fact that absorption of iodine 
through the skin becomes much more 
active when the part to which it 
IS applied IS hermetically covered 
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Such absorption is too irregular in 
rate, however, to render iodine paint- 
ing useful for systemic iodine treat- 
ment 

Iversen finds that the topical ap- 
plication of iodine can be executed 
without the patient’s experiencing a 
smarting sensation by taking a piece 
of gutta-percha tissue, applying to it 
three or more coatings of tincture of 
iodine, then drying it, placing it over 
the selected locality, with the iodine 
coating turned downward, and secur- 
ing It with a roller bandage 

As surgical antiseptic, t e , for the 
disinfection of the field of operation, 
iodine has proven extremely effec- 
tual, and may, in fact, be considered 
the method of choice because its use 
occupies the least time and is the 
least burdensome to the patient It 
IS the equal of any other agent in 
efficiency, and its action consists 
probably not only in destroying 
germs in the superficial layers and, in 
some measure at least, in the deeper 
layers of the skin, but in inducing a 
surface hyperemia favoiable to local 
defensive processes, including phago- 
cytosis An essential precaution in 
the use of iodine is to avoid all 
preliminaiy washing of the skin that 
will prevent the latter from being 
absolutely dry when the iodine is ap- 
plied, as any moisture at the surface 
will not only, by causing the inter- 
cellulai spaces to swell, prevent a 
thorough impregnation with the 
germicidal agent, but will tend to 
bring on a subsequent iodine derma- 
titis Patients may be bathed the day 
before the operation, wheie this is 
practicable, but in emergency cases 
ether or alcohol alone should be used 
for cleansing purposes before the 
iodine is applied 


The author agrees with Grossich 
and Walther that tincture of iodine is 
the best skm disinfectant known 
Both these authors performed experi- 
ments which clearly demonstrated 
that iodine has the power of pene- 
trating deeply into the layers of skin 
The spaces between these layers are 
occupied by the various forms of bac- 
teria, fat, sweat, etc The inter- and 
intra- cellular capillary and lymph- 
spaces all communicate with these 
layers of epithelium, and it has been 
conclusively shown that iodine pene- 
trates into all of these various clefts 
and openings of the skin The alco- 
hol of the tincture dissolves the fat, 
while iodine has a special penetrative 
quality of its own and forms a chemi- 
cal combination with the fatty acids 
of the skin, which combination is 
quickly absorbed Soap and water 
cleansing is wrong in principle, as the 
mtra-cellular spaces are filled with 
the soap solution, which prevents the 
action of the alcohol I S Stone 
(So Med Jour, Jan, 1910) 

Weak dilutions of iodine, even to 
5 per cent of the official tincture, 
thoroughly sterilize the surface of tne 
skin after from two to fifteen min- 
utes While the inhibitive action of 
absolute alcohol is quite potent, this 
property is greatly enhanced by the 
addition of iodine to an equivalent of 
5 per cent of the U S P tincture 
Tincture of iodine diluted with an 
equal amoilnt of absolute alcohol is 
reliable as a local application in prep- 
aration of the skin or mucosa in any 
part of the body Dilutions of less 
strength are unreliable if hairs or 
large hair-follicles are in the field of 
operation The SO per cent dilution, 
if not carelessly applied, is not likely 
to injure the skm Bovee (Amer 
Jour of Obstet , July, 1911) 

Although at first it was thought 
necessary to employ the tincture of 
iodine in full strength, further experi- 
ence seemed to show that a 25 per 
cent dilution of this tincture, that is, 
one made by adding 1 part of it to 
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3 parts of alcohol, thus containing 
a little less than 2 per cent of iodine 
(the tincture containing 7 per cent), 
IS equally efficient, while possessing 
the advantages of not endangering 
the skin of patients very sensitive to 
iodine and of less expense 

By some, howevei, a SO per cent 
dilution oi the pure tinctuie is used, 
and Sabbatani has shown that all ir- 
iitation of the skin can be avoided by 
removing the excess of iodine aftei 
Its purpose has been accomplished, 
by swabbing the skin five or ten 
minutes after its application with a 
tepid sterilised 5 pei cent solution of 
sodium thiosulphate (hyposulphite) 
followed by the application of a layer 
of cotton, to l)e lightly piessed down 
and lemoved in a few minutes With 
this proccduie moieo\ei, discoloia- 
tion of the skin fiom the iodine is 
almost entirely avoided, 

The untoward effects sometimes 
observed with the tinctuie oi iodine 
method of surgical sterilization ire 
due to the medium in which it is di-^- 
solved or to its spoiling "i he author 
applies the iodine in the form of 
vapor for this he has deviled i con- 
venient little app iratus The iodine 
by this method simult incnusly ster- 
ilizes, induces active hyperemia, and 
stimulates the tissues to lapid repair 
Jungcngel (Munch med Woch , 
March 22, 1910) 

Very satisfactory results in the 
avoidance of skin infection reported 
from disinfection by washing the 
skin with ethei, followed by a single 
painting with a S per cent tincture of 
iodine The skin is gently rubbed 
with cotton tampons soaked in ether 
until It seems clean Iodine is then 
applied and the part is allowed to 
dry Even in earliest infancy this 
preparation causes no irritation of 
the skin, though very efficacious 
Manque (Jour med de Bruxelles, 
April 14, 1910) 


When an operator violates his 
aseptic technique, he may restore 
asepsis by immersion of the hands in 
tincture of iodine mixed with an 
equal part of alcohol, and subsequent 
dipping of them in a 10 per cent 
sodium h>posulphite solution Cha- 
banier (Pressc med \ug 10, 1912) 

In the piocess of steiili/ation by 
iodine, the lattei is simph applied to 
the skin upon the npciatne field 
duiing the induction of anesthesia 
Fne minutes at least — piefeiably 
eight, but not necessaiih" an\ longer 
— should elapse aftei the application 
of the tinctuie befoie the incision is 
made 

Diy sha\ing bcfoic the opeia- 
lion should alone be piactiscd Vny 
additional incision iciiuncd duting 
the peiiod ot anesthc^ii necessitates 
only painting the pait with the tinc- 
luie, without endangenng the wound 
iltcady made oi the \isecii, if ex- 
posed (I S Stone) \ecoiding to 
Shanz, the line of eicalneiil union is 
11 11 low Cl aftei iodine thin lilei other 
inelliods of stciih/ition Repeated 
fuithei ipplic ilions ol iodine ifter 
the Opel ition wcie mule b\ \leoek, 
but these ha\e been sliow n to l^e un- 
neecsscii 3 ^ 

ihe author first cleanses the field 
of opemtion with 1 ptr l(XX) uidi/cd 
l)en/iii Ihis takes tlie pi lee of the 
lisa'll scrubbing with so ip Ihe 
opcr-itor himself tloes or siiper\ises 
the stenliz Ltion which is complete in 
four or five minutes as the benzm 
evaporates so rapidly lie applies the 
benzin for one or two minutes, mop- 
ping with two or three wads of cot- 
ton The tincture of iodine is then 
applied with a small wad of eottcon 
with which he first presses down the 
skin to form a depression into which 
the tincture is poured and then 
mopped over the desired area This 
IS repeated several times A Bogdan 
(Zentralbl f Chir, Jan IS, 1910) 
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Report of experience comprising 
300 aseptic operations under the use 
of iodine disinfection It is neces- 
sary to avoid the application of ad- 
hesive plaster to the area brushed 
with iodine, and the procedure should 
be repeated with every change of 
dressing In little children it is well 
to wipe off the iodine at once with 
a sterile pledget The vagina, mouth, 
and nose could be effectively disin- 
fected with iodine, and in intestinal 
resections, enteroanastomoses, and 
appendicitis operations its application 
to the intestinal mucosa was unat- 
tended with any deleterious effects 
Tincture of iodine is much safer than 
iodoform-glycerin in the treatment of 
surgical tuberculosis In the manage- 
ment of accidental wounds it is pos- 
sible by its use to annihilate all 
germs, even the organism of tetanus, 
provided it is employed early A 
Hofmann (Munch med Woch , Nu 
3, 1911) 

As a substitute for tincture of 
iodine m skin disinfection the author 
recommends a 2 per cent solution of 
iodine in carbon tetrachloride The 
latter is a heavy anesthetic fluid, dis- 
solves fat readily, does not burn or 
explode, is moderately antiseptic, and 
IS cheap The author has used this 
solution in abdominal work for the 
past three years and has never 
noticed any skin suppuration or irri- 
tation The abdomen is shaved the 
night before operation, washed with 
gauze, and an antiseptic soap At 
the operating table, the solution is 
swabbed on the skin and rubbed into 
the surface with a piece of gauze for 
between one and two minutes The 
mixture dries readily, leaving the 
skin ready for incision Ellice Mc- 
Donald (Med Record, April 25, 1911) 

The increase in the number of 
cases of intestinal obstruction noted 
by the author since the introduction 
of the iodine method of disinfecting 
the field of operation suggested that 
the iodine might be responsible by 
causing adhesions When iodine is 
used to disinfect the field for a 
laparotomy, the intestines must be 
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protected from possible contact with 
It Propping (Zentralbl f Chir , May 
13, 1911) 

One can begin an operation two 
minutes after a single painting with 
iodine The second application of 
iodine tincture is not absolutely 
necessary, as the number of germs 
IS but very little further diminshed 
Of greater importance is it that 
the first application be energetically 
made Complete eradication of bac- 
teria in the skin is not accomplished 
The method is not suitable in some 
cases, as in Basedow^s disease and in 
Thiersch skin grafting, when, if 
iodine is used, the grafts will not 
hold Noguchi (Archiv f klin Chir, 
Bd xcvi, H 2, 1912) 

Treatment of operation areas by 
tincture of iodine, applied at inter- 
vals for the first few days, the in- 
cision being left exposed to the air, 
and only covered by clean night- 
clothes advocated The aim in the 
treatment of a wound is to let it be 
hermetically sealed against the en- 
trance of outside organisms by its 
own dried secreted serum, and then 
to render this sterile to growth of 
the bacteria, if they should escape 
from the infected sweat glands If a 
wound is observed two days after 
operation, it is often seen to have 
raised and slightly inflamed edges, 
but with an iodine dressing the 
wound is seen to be fiat with the sur- 
face and no surrounding swelling or 
redness The tincture is only painted 
on for the first three days and again 
on the removal of the stitches on the 
ninth day 

The method is applicable only to 
those cases in which the wound can 
be completely closed up In all 
operations in which support is after- 
ward necessary, it cannot be used, as 
in amputations, excisions, etc In 
abdominal operations it has been per- 
fectly successful 

All the bleeding points in the in- 
cision are to be stopped during the 
operation, and the wound kept dry, 
no wet swabs are to be used, and 
only that blood to be removed which 
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comes away with dry swabs or with 
the lodme-covered swab The wound 
layers and the skin edges must be 
brought into very close apposition, 
and each layer is to be united sep- 
arately Iodine IS then to be applied 
immediately after the operation and 
again in three hours In the case of 
wounds which need some support, a 
sterile towel may be placed over the 
wound and some supporting straps of 
adhesive plaster used When the 
permeum is the site of the operation 
the iodine is to be applied after each 
act of micturition, and the legs are 
to be kept apart to prevent sweating 
Alcock (Bnt Med Jour, Feb 3, 
1912) 

Application of tincture of iodine to 
intestinal tract, when the latter has 
been opened, has a favorable effect 
upon healing, and reduces the dan- 
ger of postoperative peritoneal infec- 
tion to a minimum The author em- 
ploys a 5 per cent solution When 
there is a thick layer of mucus on the 
gastric mucosa, it is wiped dry, and 
the iodine applied vigorously In the 
large intestine the contents arc 
carefully wiped away with p uK be- 
fore applying the iodine Tn cases in 
which the abdomen was opened later 
by operation, or autopsy, the field of 
opeiation was faultless Payr (Zen- 
tralbl f Chir , March 23, 1912) 

In cases in which the use of a 
hot, w^ct dressing after an operation 
is contemplated the employment of 
the iodine is fraught with danger, as 
under these circumstances there is 
considerable probability of a severe 
dermatitis developing even if the 
iodine has apparently been thor- 
oughly washed off with alcohol be- 
fore the dressings are applied (Wis- 
consin Med Jour , April, 1912 ) 

In a series of 225 operations per- 
formed using the Grossich-Brunn 
method of iodine disinfection ot the 
skin under unfavorable conditions, 
the author had only 4 cases of sup- 
puration, or 1 7 per cent , while in 90 
operations in which the older methods 
were employed, suppuration occurred 
in IS cases, or 16 7 per cent Pav- 


lovsky (Roussky Vratch, June 9, 
1913) 

Iodine painting is superior as a 
skin disinfectant to "‘sciubbmg up ' 
The ofhcial U S P tincture (7 per 
cent, or half that strength) may be 
used Before painting the skin, mois- 
ture should be removed with hcnvin, 
alcohol, or ether Iodine dermatitis 
may occur in those induiduals who 
show an abnormal siiNccptibility to 
that drug This can be prevented in 
most cases by using the iodine only 
once and in a single coit, and by 
washing off the skin, after the opera- 
tion, with alcohol Iodine skin ster- 
ilization IS inadvisable in hvperthy- 
roidism, in individuils with a sensi- 
tive skin, on the f lec, and on the 
genitalia W M BrKkncr ( \mer 
Jour of Surg , Oct, 1912) 

Though tincture of iodine is eftect- 
ive as a means ot steiili/ina the skin, 
It has its disad\ ant ij:cs Should the 
intestines come into contact with it, 
adhesions will undouhtedh tike place 
an the area exposed dut to its action 
as an irritant to the pei itonciim, 
when tnictuie of lodnie is used as a 
means ot prepuine* the tiehl the 
utmost care should ])C til cn to a\oid 
such contact h^ inotcetin^ tlic iield 
he>ond the abdominal incision by 
means of moist pads sccurelv iixcd in 
place and under no cii c uinstances 
should iodine or its tnutuic lie poured 
into the peritoneal cavitv Trank 
(Amer Jour of Olistet , \o\ , 1913) 

Tn major operations the vv ntcr 
fav^ors the use of lodme as an internal 
disinfectant It is microhicide and 
antitoxic stimulates the production 
of leucocytes and the functions of the 
glands especially ductless glands, and 
tones up the vital functions in gen- 
eral In typhoid, puerperal sepsis 
epidemic meningitis, measles, scarlet 
fever, and whooping-cough it aids m 
subduing the infection and reducing 
contagiousness, and seems to ward 
off complications Small frequent 
doses must be used, kept up clay and 
night In whooping-cough he gives 
7-y'ear-oId children 60 drops of the 
French tincture in 24 hours In tuber- 
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culosis it should be pushed to the 
limit of tolerance, beginning* with 
minute doses L Boudreau (Jour de 
med de Bordeaux, Jan , 1916) 

Before gynecological operations 
skin disinfection with tincture of 
iodine has become a regular pro- 
cedure, and the agent is also applied 
with success to the vagina before 
operations on this part The vaginal 
walls may be held apart by specula, 
swabbed thoroughly with ether, and 
then with tincture of iodine Care 
must be taken subsequently not to 
allow any of the iodine to remain in 
the vagina (Boyd) In certain cases, 
such as those of uteiine prolapse, 
owing to the great difficulty in secur- 
ing an aseptic operati\e field, Stone 
has the work of sterilization com- 
menced on the preceding day, and 
iodine applied a second time just be- 
fore the intervention 

The tincture of iodine method as a 
preliminary to obstetric maneuvers 
has fulfilled all expectations \fter 
the vulva and \icinity have been 
wiped dry tincture of iodine is ap- 
plied from the pubis to beyond the 
anus and past the tuberosity of the 
ischium on each side Smaiting (in 
women not under an anesthetic) 
lasted less than a minute H H 
Schmid (Zentralbl f Gynak , June 
24, 1911) 

Tincture of iodine larely causes 
irritation of the surgeon’s hands It 
can be removed fiom the latter by 
means of boiled or law starch am- 
monia water or the aromatic spirit 
of ammonia, sodium hyposulphite, 
hydrogen peroxide, Fowler’s solu- 
tion, or ether Where long periods 
of operating are expected it is ad- 
visable to *dip the hands in iodine, 
at once decolorize with ammonia, then 
slip on rubber finger cots, and ledip 
in the iodine (Woodbury) Con- 


tinued contact of iodine with instru- 
ments tarnishes and affects their cut- 
ting edges , the customary preparation 
by boiling is, therefore, preferable 

The author’s method of prepara- 
tion of catgut IS as follows The raw 
strands are immersed in a watery 
solution of 1 per cent iodine and 1 
per cent potassium iodide crystals, 
allowed to remain for eight days, and 
then transferred to a dry sterile jar 
covered with g'luze The result is 
that the catgut is antiseptic as well 
as aseptic, it absolutely cannot be in- 
fected, Its tensile strength and pli- 
ability aie increased, and it is ex- 
ceedingly cheap Dannreuther (Med 
Record, Jan 16, 1909) 

Iodine is decolorized in several 
ways by the use of any of the 
alkalies, by phenol, by sodium thio- 
sulphate, and by sodium sulphite, but 
in every one of these methods the 
iodine enters into combination, and 
thereby loses all or the greater part 
of the antiseptic pow er for which it is 
chiefly employed The “colorless 
iodines” are useless for sterilizing 
the skin Willmott Evans (Lancet, 
Jan 7, 1911) 

A chemical change rapidly takes 
place between sodium thiosulphate 
and lodme, the two chemicals blend- 
ing to form sodium iodide and tetra- 
thionate, which are both very soluble 
and readily wash off the skin and 
tibsuea Snoy (Deut med Woch , 
Jan 26, 1911) 

Catgut can be made aseptic through 
immersion in 5 per cent alcoholic 
tincture of iodine or in a 1 per cent 
aqueous solution of potassium iodide 
and tincture of iodine The strength 
of the catgut does not suffer if the 
material is left for five days in the 
solution It IS of importance to use 
only catgut freshly immersed in tinc- 
ture of iodine Hoffmann and Budde 
(Deut med Woch, March 28, 1912) 

A solution consisting of iodine and 
alcohol alone rapidly detenoiates, 
with the development of the irritating 
hydriodic acid If such a solution is 
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to be used in skin disinfection, there- 
fore, instead of the official tincture 
containing potassium iodide, it must 
have been one prepared immediately 
beforehand It may prove convenient 
to carry in a tightly stoppered vial 40 
grains (2 5 Gm ) of iodine, to which, 
when required for use, 1 ounce (30 
c c ) of alcohol can be added, making 
approximately a 10 per cent tinctuie 
The era of iodine as an antiseptic 
and disinfectant for wounds began 
with the obseivations of Grossich in 
1908, though Carl Beck, in 1901, had 
already pointed out the value of the 
method and shown that no bacteiial 
cultures could be obtained from areas 
thus treated Accidental wounds 
rich in bacteiia heal by fiist intention 
when their immediate vicinity is 
painted with the tincture 

In traumatic surgery tincture ot 
iodine appears to the author to be 
the best of all antiseptics In treat- 
ing with It nearly 1000 patients 
with incised, lacerated ind contitstd 
wounds, dog-bites, compound frac- 
tures, traumatic amputations, etc , he 
has obtained excellent results The 
more simple the technique, the bet- 
ter T G Orr (Jour Mo State Med 
Assoc , May 1913) 

Nascent iodine vapor for sluggish 
wounds, combining a thermocautery 
bulb apparatus with Jarret’s urethral 
cannula and a small quantity of iodo- 
form and a few particles of pure 
iodine, is used by the writer The 
wound IS first carefully treated with 
moist, aseptic dressings A dry super- 
ficial la>er forms undei which healing 
rapidly progresses Quinsac (Presse 
med , May 13, 1918) 

The technique foi the use of iodine 
in lacerated oi other wounds such 
as often arise m those engaged in in- 
dustrial or agricultural occupations 
IS described by Reclus as follows 
With a gauze sponge held in forceps 


and dipped in tmctuie of iodine, every 
recess of the wound should be coated 
with the tincture Every crevice 
must be reached, e\en at the expense 
of enlarging the wound, if necessary 
Next the sui rounding skin is treated 
in the same way An> excess of 
iodine may then be wrashed away 
with alcohol The latter is then al- 
lowed to evaporate and as soon as the 
surface is dty, the wound covered 
with an aseptic pad and a layer of 
absorbent cotton, held in place by a 
light bandage In twenty-four hours 
the dressing should be removed, 
iodine again applied to all recesses of 
the wound, and after dn mg, gauze 
and cotton again applied This may 
be repeated daily until all oozing 
ceases, when the diessing need only 
be changed e\ei\ thiee to five 
days Wlieie sectetions collect under 
loosened skin oi cuists, the latter 
should be iem<)\cd and iodine ap- 
plied With this tieatmcnt prelimi- 
iiaij piepaiation of the wound by 
washing and sciublnng is both un- 
necessaiy and picjudicial It is 
ineiely necessai}. to di> the w'ound 
caicfully before apphing the iodine 
and, pel haps, to turn awaj skin or 
other tissues the Mtalitv of which is 
plainly destuned Fhe efficiency of 
this piocedme, notwithstanding its 
simplieity, has pi oven far greater 
than that of the older methods of 
time-consuming cleansing and anti- 
sepsis, healing taking place with 
gieat leadiness and with minimum 
loss of tissue In all crushes of ex- 
tremities and compound fractures 
Reclus highly recommends the em- 
ployment of iodine Stone considers 
a 25 per cent dilution of the iodine 
tincture sufficiently strong for ordi- 
nary purposes in emergency cases 
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The filthiest woiands may be 
cleaned up with gasoline, painted 
over with tincture of iodine, and 
wrapped up in dry gauze, and the sur- 
geon can wait the outcome with an 
easy mind Jack (Washington Med 
Annals, Sept, 1911) 

Puncture wounds caused by nails, 
etc, should be treated by enlarging 
the opening through the skin, clean- 
ing out the wound with a small ear 
curette and introducing a narrow 
strip of gauze twisted and dipped in 
iodine C F Nieder (N Y, State 
Jour of Med, April, 1911) 

Alcohol to which crystals of iodine 
in excess have been added, ‘'10 per 
cent tincture of iodine,’" is an ideal 
and powerful counterirritant Iodine 
hydrate (4 per cent ) is unrivaled for 
arresting pimples, funmcles, and car- 
buncles^ and is< a good skin antiseptic 
preliminary to hypodermic or intra- 
venous medication After application 
It fades quickly Used in wounds it 
IS relatively painless Vinegar of 
lodotannic acid (acetum acidi lodo- 
tannici), made by rubbing up 1 ounce 
(30 c c ) of U S P tincture of iodine 
with 1 dram (4 Gm ) of tannic acid 
and 3 ounces (90 c c ) of dilute acetic 
acid, acts powerfully in wounds or 
infected areas It tends to harden 
and preserve catgut It lends itself 
readily to use m the throat, vagina 
or urethra, though it is not a counter- 
irritant In compound fractures and 
o-steomyehtis, dilute tannin solution 
may be applied through a fenestra in 
the splint, and paraffin purple run 
through the overlying gauze pads, 
lodotannic acid being formed Paraf- 
fin purple is made by rubbing up with 
a little ether, iodine and potassium 
iodide, of each 40 grains (2 6 Gm), 
calomel, 12 grains (0 8 Gm), and 
adding slowly liquid paraffin 3 ounces 
(90 Gm) This procedure is effect- 
ual m bums cellulitis, dermatitis, and 
similar conditions D H Stewart 
(Med Rec , Sept, 28, 1918) 

Iodine IS used m local suppuration, 
including foul ulcers, inguinal adeni- 
tis, tuberculous sinuses, chancroids 


(especially when serpiginous), etc, 
acting as germicide and deodorant 
In most cases of scalp wound, Pugh 
has succeeded m obtaining primary 
union by first cleansing with normal 
saline solution, then thoroughly dry- 
ing, swabbing the wound with the 
tincture, and closing it completely 
Similar success was often noted m 
inguinal adenitis upon opening up 
the suppurating area thoroughly, 
swabbing it clean with dry sponges, 
applying iodine carefully to every 
part of the wound, and where the 
focus was not too extensive, closing 
it entirely Reclus notes the iodine 
tincture as having a very favorable 
effect in preventing the extension of 
a cellulitis 

Subcutaneous infections, such as 
boils, carbuncles, phlegmons, felons, 
etc , are treated with the happiest re- 
sults by combining ichthyol and tinc- 
ture of iodine, of each 1 part, with 6 
parts of boroglycende The author 
applies them on lint or absorbent 
cotton, and covers with parchment 
paper and a bandage Also m ery- 
sipelas and in mammary inflamma- 
tions In local mfection of the uterus 
occurring after abortion or partun 
tion this method has given excellent 
results Being harmless and painless 
the solution may be injected into the 
uterine cavity The depleting action 
of the glycerin is here a valuable ad- 
junct Where the cervix and vagina 
only need treatment, the patient may 
be trusted to make the applications 
herself, as but a teaspoonful of the 
iodine, ichthyol, and boroglycende, 
injected into the vagina and left 
there, 2 or 3 times a day suffices 
Stabler (Med News, June 2S, 1904) 
In cold abscesses m individuals 
with lowered resistance, the author 
found a sterilized glycerin or olive- 
oil emulsion of iodoform of great 
value In suppurative arthritis, ab- 
scess cavities, and empyema he used 
iodine in 1 1000 strength For hand 
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disinfection he advises Iodine, 2 5 
Gm (38 grains), potassium or sodium 
iodide, S S Gm (85 grains) , water 250 
c c (54 pint) This gives a 1 100 
solution, which can be readily diluted 
as desired Cannaday (Jour Amer 
Med Assoc, April 14, 1906) 

The atithor fills abscess cavities or 
suppurating ulcers with a 5 per cent 
solution of iodine m ether, and finds 
that after the ether has evaporated 
the wall IS covered with a thick layer 
of pure iodine One application is 
ordinarily sulficient The same treat- 
ment IS adapted to chrome fistulas 
If preferred, 10 per cent iodine in 
petrolatum may be substituted, or 
gauze may be soaked in a 10 per cent 
solution in ether and the cavit> filled 
with It Isambert (Gaz des hopi- 
taux, 110, 1906) 

In case of acute spreading gangrene 
Starting from a puncture of a hema- 
tocele, and which had invaded the 
belly wall, the thorax, and formed 
tympanitic pockets in the armpits, thi. 
author opened the major focus of in- 
fection with a thermocautery, evac- 
uating gas which burst into flame 
Iodine was applied thoroughly to the 
cavity and the patient rec()\cie<i 
Reclus (Presse med , No 13, 1911) 

In the skin infections often seen in 
threshers, corn huskers, h irvcst h inds 
and others in which one center of 
infection, boil or abscess, is followed 
by a crop of others within a limited 
zone, the author knows of no treat- 
ment superior to lancing the abscess 
opening the little yellow pimples, 
absorbing the contents with gauze, 
and applying iodine to the whole 
area, followed by a light dressing 
F A Long (Western Med Rev, 
Oct, 1912) 

In vaiious foims of mucous-mem- 
brane infection, iodine has proven im- 
mensely helpful In ophthalmology 
It IS frequently employed in the 
treatment of trachoma, and according 
to Woodbury can be used in a dilute 
preparation in ordinary foims of con- 
junctivitis 


Potassium iodide used Ioc<any m 
various ophthalniK lesions, infantile 
cataract, episcleritis, sclentis, and 
iridocyclitis In ill eis(.s, consider- 
able improvement w is shown after 
the first cla> ind cure toliowtd after 
varying periods oi time In rheu- 
matic and arthritic lesions the treat- 
ment IS especiill> applu ihk Ihe 
iodide IS emplt^>ed in stiviigths of 
from 1 to 2 5 per cent 1 rmn 2 to 
3 drops are instilled into the eye from 
one to three times a dav flic pro- 
cedure IS p unless nn<i pit^vokes no 
reaction Severe eases might be 
benefited h> suhecnijune ti\ il injec- 
tions ot the solution \ Liprince 
(Revue fraiK^visc de med et de chir. 
No 57, p, 1361, 100^1 
Iodine used in in ointment, wnth 
nn anesthetic t.s i disinfectant of the 
cornea, not ihlv ittir the extiiction 
of foreign bodies J he tormuli is 
Stovauu OIS ("Ini (2* i gnins), 

linch puheii/ed md <liN-M»l\td ui 5 
drt)ps ol (nl \<ld iltti mixing, pref- 
er iblv tni i w lit I b ith 

f(f s ( 111! (75 ) 

f\ ti olatuiii 1(1 ( iin ( 2* dr ) 

\dd uln ilh tin !< llnum^ solu 
tion — 

loduu (i 1 s ( iin ( 2' j gr ) 

Sodium u>didt i) >i) (• u (4’ ) 

II utc > 1 ’ ( III! (24 inin ) 

IDew lele ( i 1 ills IkLiuiu t >plitli il 
Soe , ( )phth iInioln^\ J ni 1913) 

Ililetuic nl umIuk is in\ ilu ihle 
is in intiseptie in < >piiih dun >log\ 
Ihcie IS no risk is the tissues nf the 
e>c be II It peileeth One two 
drops of coe line should i>e instilled 
befnrch'iiul to a\ oid ptUii, incl the 
iodine applied direetl> to the se it of 
injur> by means of a edton pledget 
It IS partieul irly vaUiiblc in affec- 
tions of the lids, in corneal ulcers, 
and for preoperative and postt)pera- 
tive work on the c>cball M my 
cases of injuries which are orchn inly 
sent to the specialist could be suc- 
cessfully treated by the general prac- 
titioner by the application of tinc- 
tuie of iodine The author has thus 
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used it m 37 cataract operations, 
among others Jacqueau (Lyon med , 
April 27, 1913) 

The writer emphasizes the absence 
of caustic action when tincture of 
iodine IS applied to the eye He has 
used It m 107 cataract operations 
without iridectomy and in 74 cases 
with iridectomy, and all were cured 
in 3 days In 4 cases of hernia of the 
vitreous body all were cured in 4 
days He regards it as harmless for 
the eyeball, no signs of irritation are 
apparent when the eye is dressed the 
next day Even the vitreous body 
does not seem to be injured by it, he 
says, while it wards off post-operative 
pain and promotes rapid healing R 
Guiial (Rev de med y cir, Havana, 
Apr 25, 1918) 

In nasopharyngeal affections, and 
likewise lachrymal disorders, weak 
solutions of iodine in glycerin are of 
gi eat value when gently applied 
night and morning with a cameFs hair 
pencil, or pledget of cotton Inhala- 
tions of iodine (20 minims to 1 dram 
of the tincture m a quart of boiling 
water, inhaled for five minutes at a 
sitting) have been used m chronic 
rhinitis, coryza, and hay fever 
Hunter Mackenzie advised applica- 
tions of the pure tincture, after co- 
caine, in atrophic disorders of the 
nasopharynx, and specifically in 
ozena, nasal douching with saline 
solution containing a few drops of 
the tincture has been advised Hugh 
Taylor saw good results from free 
application of the same preparation 
to the throat, as well as its inhalation, 
in diphtheria, though these measures 
are m most instances rendered un- 
necessary by the use of antitoxin In 
intranasal lupus the employment of 
Pfannenstiers method, consisting in 
the internal administration of moder- 
ate doses of potassium iodide and 
liberation from it of iodine loco dolenh 


by the insertion of cotton soaked in 
hydrogen dioxide solution, is as- 
serted to yield gratifying results In 
tonsillitis applications of the tincture 
are useful 

A solution of 1 teaspoonful of 
iodine tincture to the quart of physio- 
logical salt solution is most efficacious 
as an irrigation in all inflammatory 
and catarrhal conditions of mucous 
membrane It can be used m the eye 
for the ordinary forms of conjuncti- 
vitis with prompt improvement The 
author has also found it very effica- 
cious in acute urethral gonorrhea m 
twice or three times this strength 
When a case of mumps developed in 
a company of infantry this solution 
was supplied to the company to be 
used copiously as a gargle for several 
days No other case of mumps de- 
veloped It is a routine treatment 
for acute throat affections 
In tonsillitis the tonsils are mopped 
once daily with the tincture, this, with 
Bier’s treatment with a rubber band- 
age around the throat, has cut down 
the illness to an average of five days 
The saline solution will promptly 
abort colds when used as a spray It 
IS excellent in cystitis, acute and 
chronic, and catheters kept in the 
tincture and then transferred to this 
solution just before use, are sterile, 
non-irntant and perfectly pliable 
Cases of chancroids with suppurative 
mguinal ademtis are hurried to con- 
valescence by a vigorous pursuit with 
the tincture Buboes already broken 
down promptly become healthy gran- 
ulating wounds F T Woodbury 
(New York Medical Journal, Dec 3, 
1910) 

In certain superficial lesions, the 
author gives potassium iodide by the 
mouth and applies the electric cur- 
rent to the spot, nascent iodine is 
generated in the lesion, exerting its 
therapeutic power to the full The 
patient, fasting, takes 3 Gm (45 
grains) of potassium iodide Between 
one and two hours afterward the 
electricity is applied, the positive pole 
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bein^ introduced into the skin while 
the negative pole, wrapped in a wet 
pad, is held in the hand As the 
iodine IS generated only close to the 
needle, the therapeutic action is en- 
hanced by using five needles, each 0 5 
mm in diameter, soldered to a metal 
plate at intervals of 0 S mm The 
process was repeated two or three 
times on each patch of lupus This 
two-route method may prove a use- 
ful adjuvant to or substitute for the 
Finsen treatment, especially when 
deep action is desired A Reyn 
(Berl klin Woch , Oct 16, 1911) 
Cases of severe sore throat m chil- 
dren cleared up and healed in two or 
three days after local application of 
iodine that might have required a 
week for cure by other methods Al- 
though pronounced burning or pain m 
the throat is produced by the iodine 
tincture, it does not last long and 
the good results justify the use of 
the remedy "W here a milder appli- 
cation than the tincture is desired for 
the throat, especially deep down in it, 
and ill the nose, equal parts of glyc- 
erin and iodine tincture are satisfac- 
tory This combination was used in 
babies only 1 year old with good re- 
sults Stress laid on prophyHctic 
value of applications of tincture of 
iodine to the throat in acute con- 
tagious diseases, early in the att ick 
and during the active stage of the 
affection, this measure preventing 
spread of the contagion to other 
members of the family or outsiders 
H M Sill (N Y Med Jour, Dec 
9, 1911) 

Nascent iodine, liberated by the 
interaction of sodium iodide and hy- 
drogen dioxide, used in aural, nasal, 
and laryngeal practice After a 
cleansing irrigation of the parts with 
boiled water, 5 drops of an aseptic 3 
per cent aqueous solution of sodium 
iodide are instilled, followed imme- 
diately by a like amount of hydrogen 
dioxide solution, which is then al- 
lowed to act for ten minutes These 
instillations are to be repeated daily 
or on alternate days They cause a 
certain degree of burning, which is. 


however, always bearable In the 
terminal stage of acute suppurative 
otitis media, when a mucopurulent 
discharge persists after twenty days, 
notwithstanding the customiry meas- 
ures, each ordinary treatment should 
be preceded by the nascent iodine ear 
bath already mentioned 
In obstinate purulent rhinitis, as 
well as in ozena, after the parts have 
been cleansed with a tepid isotonic 
solution, a spray of a 30 per cent 
solution of boduim iodide should be 
used, at once followed by one of 
hydrogen dioxide, from a different 
spray apparatus Vhout six bulhfuls 
of each bpra> should be used, and the 
nozzle of the apparatus at first di- 
rected horizontal^ to moisten the 
lower turbinate, then ck\attd at an 
angle in order to reach, as in ozena, 
the middle and suptnor turbinates 
In maxillary sinusitis tin mu cessive 
use of the two solutn^ns ma> ilso 
gn e much bonelit 

In phir>n^cil affections, siuh as 
lacunar tonsillitis and chronic pharyn- 
gitis, the solutums mis be employed 
cither is spr i> s, direct ipplu itions, 
or gar^dcs In the litter c ise, the 
patient places in i h lU glassful of 
water 1 te ispoonlul of the iodide 
solution fii\orctl with mint ind in 
mother li ilf gl issful 1 t ililespoonful 
of the hydrogen (lio>\icle 'Mtt mate 
g irghng with the two solutn>ns ib 
then e irrud (Hit In 1113 inst nue the 
amount of iodine set tree can be 
regulated at will by c hinging the 
concentration of the iodide solution 
r Laurens (Qinn/aine therap , July 
25, 1912) 

In the lealm of otolo^\ fasoiable 
effects ha\e been repoited by Koenig* 
from iodiHc fumigation m chronic 
otitis media The procedure consists 
meiely m vapouzmg iodine by heat 
and introducing its vapors into the 
ear by means of a current of warm 
air 

Good results reported from blow- 
ing iodine vapor into the tympanic 
cavity in a case of chronic otitis 
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media in which the mastoid had been 
opened, but discharge of thick pus 
continued through the meatus The 
apparatus used consisted of an ordi- 
nary flat ink-bottle, provided with 
a perforated cork through which 
were passed two short glass tubes, 
one connected with an atomizer bulb 
and the other leading through a rub- 
ber tube to a small, curved cannula 
Before use, a small quantity of 
iodoform was placed in the bottle, 
and the tip of a thermocautery (or 
wire heated in a flame) brought near 
the iodoform to set free iodine fumes 
from It The cork with the two 
tubes was then inserted, and the tip 
of the cannula pointed toward the 
aditus and the iodine fumes blown 
into the tympanic cavity Previous 
to the insufflation, the meatus and 
mastoid wound were cleansed, the 
passages cleared — by the Valsalva 
method — and the wound and meatus 
again wiped out After the insuffla- 
tion further cleansing was practised 
and sterile gauze inserted in the 
canal and wound After a few days 
the purulent discharge rapidly dimin- 
ished, the tympanum underwent rapid 
resolution, and dressing of the mas- 
toid wound could be carried out in 
the usual effective manner E 
Chapellier (Arch gen de med , Sept, 
1912) 

The action of iodine in respiratory 
catarrhal conditions is most intense 
when the tincture is painted on the 
chest near the mouth or nose, and 
the author, therefore, concluded that 
the best effects could be obtained 
by having the patients inhale directly 
the fumes of the tincture of iodine 
His clinical observations have proven 
the value of the method He calls 
especial attention to the fact that in- 
halation of the dry fumes of tincture 
of iodine is preferable to moist in- 
halations The dry fumes penetrate 
deeper into the pulmonary air cells, 
leaving behind the alcoholic vapors, 
which are immediately taken up by 
the humidity of the air and eventu- 
ally fixed to the mucous membranes 
of the respiratory organs 


In applying the measure, recently 
prepared tincture of iodine should be 
placed in a wide-mouthed bottle so 
that the patient’s mouth and nose 
will not touch the glass The in- 
spirations, numbering from 4 to 
more than 8 at each sitting, must be 
more or less deep, according to the 
gravity of the case, and the inhala- 
tion repeated five or seven times a 
day An ordinary cold will thus be 
broken up in one day, but if the case 
should be in the nature of a bron- 
chial catarrh it will take four days 
to cure It If the mucous membranes 
are covered with a thick, mucous 
stratum, it is well to intensify the 
iodine treatment and assist expec- 
toration by giving the usual remedies 
In children the treatment may be 
simplified by dropping the tincture 
of iodine on pieces of cotton laid on 
the pillow while the patient is sleep- 
ing Staining of the pillow is 
avoided by placing a piece of oil- 
cloth under the cotton G Torn 
(Polichnico, No 31, 1913, Denver 
Medical Times, March, 1914) 

In stomatology, iodine is used for 
the purpose, among others, of stimu- 
lating the gums where they tend to 
become retracted in the elderly 
Stille recommended, to this end, that 
a dilute aqueous solution of iodine 
(gr j-foj) be painted on and the 
mouth then at once rinsed with 
water In dentistry, the tincture is 
found useful to remove tartar from 
the teeth, and when evaporated to 
one-fourth its volume (''dental tinc- 
ture of iodine”) is employed as a 
counterii ritant in cases of inflamma- 
tion of the dental pulp or the peri- 
cementum, as well as to deodorize 
putrescent cavities in the teeth In 
pyorrhea alveolans Lugol's solution 
is frequently used 

A double decomposition of mer- 
cury and iodine compounds with the 
formation of nascent mercuric iodide 
can be utilized therapeutically in 
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cases of tuberculosis of mucous mem- 
branes— buccal, laryngeal, and cystic 
Especially in tuberculosis of the 
bladder, excellent results are ob-^ 
tamed The patient is given a tea- 
spoonful of a 5 pel cent solution of 
potassium iodide a quarter of an 
hour before the local treatment, 
which consists of the insutflation of 
calomel or its injection in oily emul- 
sion Hollander (Berlin Soc of 
Med , May 16, 1906) 

J Wesley Bovee confines the tieat- 
ment of acute and chronic gonococcal 
infection of the female lowei geneia- 
tive tract to the application of iodine 
If the condition, he states, can be 
treated before the infection has 
entered the uteiine cavity oi Baitho- 
Im’s glands, it can often be eiadicaled 
by one thoiough painting of the ex- 
posed aieas below the uterine cavity 
Wheie the fiist application fails a 
second, made thiee da>b latci, will 
commonly succeed Some patients 
may be somewhat nutated l)y the 
iodine, but m the majoiity it ma^ be 
used feailcbsly a1)ont the vagina and 
peiineum An> thing less than a SO 
per cent dilution of the linetuie will 
only inhibit foi a time, not kill, cul- 
tuies In the ladieal o])eiation foi 
cancer of the cervix, infection of the 
pentoneum as a lesiilt of luptuie of 
the specimen dining its lemoval is 
I best obiiated b}^ the application of 
iodine to both the vagina and endo- 
nietiium (pieceded by gah anocautei- 
ization, with oi without cuietment, if 
exciescences or crateis have been 
present) 

Upon vaginal discharges, partic- 
ularly those produced by the gono- 
coccus, iodine exerts a most favorable 
influence The discharge in many 
cases ceases after a few swabbings of 
the cervix It is particularly of value 
m the so-called subacute stages 
Iodine has also been applied to the 


uterine mucosa in the early stages of 
puerperal sepsis, with excellent re- 
sults Pugh t\mer Med, Oct IS, 
1904) 

In gonorrhea in the female, after 
the patient has emptied the liladder 
a solution of lodiiu, dr un (2 
Gm) of the tincture to 2 pints (1000 
cc) of water, is injected dircttb into 
the urethra and blicbUr, illowed to 
remain a minute or two, in<I then 
voided The process is repeated 
daily until edem i oi tlu \uh i ap- 
pears, when the injeetions are re- 
placed hy pot isMtim p<.rm nit; mate 
in 1 SOOO douches One dr im (4 e e ) 
of tincture of lodiiu to 4 ounces (120 
cc) of gbeenn on i timptui is a 
\'i]uible method ol pr<KUtina ptiMe 
countciirnt itKUi \fttr Lnultnig for 
endometritis or abortion tlu uterus 
m'i> be swibhtd out with tull- 
strength tiiuture or in inti i uteiine 
douche ma\ be used I be luthe^r 
ilso recomnunds it is ^ pioplnlutic 
aginist possible infection uul post- 
partum hemorrhage ninuriutlur 
(Med UcLord, Tin 2S 19l)S) 

One of tlu best tu itnunts 
for gonorrheal urethritis u ute or 
ehroiiK intuioi t»i i)t>stinMi is i 
solution of nxlnu ind p(»tissiuni 
iodide 1 p irt ot e uh t<» 100 puts of 
w itci ii>i inieetion <>1 iin^ition of 
the iirethri In the uutt t iscs 
there should usu ill\ be n inter- 

11 lib pot issiiim iodide uni ])ot issiuni 
bromide S w,runs (l) ^ (on ) ot e uh 
well diluted with w Uei t\ei% o>ur 
hours 

Iherc is no siniplei or betlei tie it- 
ment for furunculosis ind carbunculo- 
SiS thin to punt, in the eub i^e 
extern lib the neit;hi)onna \ ise ul ii 
area with iodine tineture to injeet i 
few drops hypodc nine illy into the 
tumor masses, or to drnc a solution 
into the swelling by e itiphoresis, ind 
then institute free purg ition 

In treating ringworm, one may ilis- 
solve metallic iodine with ileohol incl 
ether, add collodion and apply A 
second application will seldom be 
needed H H Stromberger (Amer 
Jour of Dermat, May, 1911) 
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Iodine in statu nascendi used as a 
disinfecting agent The author first 
applies a few drops of a 5 per cent 
solution of potassium iodide, then 
irrigates with a 0 1 to 1 per cent solu- 
tion of perhydrol The disinfecting 
powers of the latter can be increased 
by adding some citric or lactic acid 
Excellent results were seen in per- 
sistent subacute or chronic gonor- 
rheal urethritis The injections must 
be made before urinating and only 
small amounts of the iodide are to be 
used Instead of the perhydrol, one 
may employ a solution of sodium per- 
borate The most brilliant results 
were seen in suppurating lacunae or 
erosions in subacute or chronic gonor- 
rhea of the pars anterior, the applica- 
tions being made through the endo- 
scope Ten to tifteen minutes after 
the application the patient is in- 
structed to urinate Strong solutions 
may be employed m this condition 
without doing any harm The treat- 
ment may also be used in chronic 
endometritis and erosions of the cer- 
vix of gonorrheal origin R Kauf- 
man (Berl klin Woch , Dec 11, 
1911) 

In conservative surgery of the 
uterine appendages the author uses 
force in applying iodine to every 
irregularity of the cavity of the 
uterus, and if possible to the tubal 
mucosa by way of the uterine cornua 
The cervix is seized with volselluni 
and gently dilated A 2-ounce glass 
syringe with conical nozzle about 
two inches in length is used to appl> 
the iodine About an ounce of diluted 
tincture of iodine (25 per cent ) is 
drawn into the syringe and the 
uterine caMt> is filled and distended 
with all the force the syringe will 
permit This pressure is continued 
for about two minutes 

The patient is now placed in the 
high peh’s position, the abdomen 
opened, and the examination of the 
annexa proceeds If free iodine is 
found in the cuUde-sac, the excess is 
sponged away Both tubes are sep- 
arated and examined, and a decision 
IS reached as to the propriety of 


saving one or both of them If even 
one ovary and half a tube can be re- 
tained, It IS the rule to save them 
The same syringe and the same or 
one-half strength of the tincture of 
iodine is then used to strongly dis- 
tend the tubes with the intention of 
applying the iodine over the mucosa 
of the isthmus, if one has been unable 
to force the fluid into the tube from 
the uterus After the irrigation of 
the tubes, any method of surgically 
conservative treatment may be prac- 
tised 

The recovery of patients after this 
treatment is in no way unlike the 
usual smooth or even course which 
characterizes good gynecological sur- 
gery Pregnancy occurred in 2 pa- 
tients who had pus tubes treated m 
this manner, and a great many others 
are Ining in good health who would 
formerly have had both annexa re- 
moved I S Stone (Va Med Semi- 
Monthly, June 7, 1912) 

A 3 5 per cent solution of iodine 
crystals in 95 per cent alcohol is the 
weakest absolutely reliable prepara- 
tion of iodine The author recom- 
mends Its use in acute infections of 
the vulva, vagina, urethra, and the 
whole of the endometrium, acute 
peritoneal infections with proper 
limitations, chronic conditions follow- 
ing infections of these structures and 
of the tubes, ovaries, and pelvic 
peritoneum, in pelvic surgery requir- 
ing examinations, manipulations, or 
operations on or through the vagina, 
such procedures as require opening 
the cervical canal or uterine cavity 
from either the vaginal or peritoneal 
side, as a routine method of prepara- 
tion of the held of operation on all 
these structures, as well as the rec- 
tum Iodine requires a maximum of 
two minutes to prepare the field of 
opeiation J W Bovee (Amer Jour 
of Obstet , Feb, 1913) 

In vaiious forms of endometritis 
tincture of iodine has been applied 
to the uterine cavity According to 
Reynes, iodine fumigations give ex- 
cellent lesults in ulcerative cervicitis 
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and granulomatous or postabortive 
metritis, and are also useful in the 
palliative treatment of uterine cancer, 
after the superficial layers of the 
tumor have been scraped away 
After careful swabbing the vagina 
and cervix this observer intioduces 
into the former a small pledget of 
cotton-wool dipped in iodoform, 
which has been passed in the flame 
of an alcohol lamp, candle or match 
The combustion of the cotton-wool 
sets the iodine free, its vapois filling 
the vagina previously dilated with a 
speculum 

Iodine is especially useful as an in- 
tra-uterine injection in puerperal sep- 
sis Iodine, 3 parts, potassium iodide 
6 parts, distilled water, to 1000 parts 
When injections are not effectual the 
author advocates curettage, after 
which the uterus is swabbed out with 
a bit of cotton, preMously dipped in 
tincture of iodine L Ammond 
(Jour de med et de chir prat , No 
16, p 62S, 1904) 

Always use the tincture in full 
strength on all mucous membrane 
where inflammation is due to infec- 
tion AH such cases should be 
drained with gauze Whcnc\cr iodine 
in any strength is used in closed 
cavities, such as the urm iry hi iddcr 
or uterus, either thoroughly douche 
with saline solution and hydrogen 
peroxide or insert a drain — preferably 
a small gauze drain Do not use a 
hypertonic salt solution, Wright’s 
solution, or hydrogen peroxide for 
twelve to twenty-four hours after 
using iodine Never use the full 
strength in the vagina or rectum In 
all indolent wounds or ulcers, apply 
a bandage as nearly air-tight as pos- 
sible for twelve to twenty-four hours 
after a thorough application of iodine 
F E Walker (Jour Minn State Med 
Assoc, Feb IS, 1911) 

Douge’s method of generating nas- 
cent iodine applied to gynecological 
lesions The simplest technique for 
this IS to dip a wad of cotton, held 


with forceps, into iodoform and take 
up as much as it will readily hold 
The cotton is then lighted and, as 
soon as the iodoform has burned 
away the tampon, sending out the 
amethyst vapors, is pushed deep into 
the vagina and held in place with a 
gauze or cotton plug Or the vapors 
can be applied through a tube The 
procedure is repeated twice a week 
Reynes (Revue prat d’ohstet et de 
gynec , May, 1912) 

Discussion of a method consisting 
111 the heating of iodoform contained 
in a flask and tlu eondiutnm of the 
iodine vapor gcnerate<l thr<nigh a 
glass tube the distil cud of which is 
drawn out to a inu point, and wdiich 
IS applied to the l iMt\ or surface to 
be treated This method is ot par- 
ticular \ line in the tu itnient of 
infected wound and cavities th it 
are not icadilj accessible, including 
tuberculous cavities md sinuses, fu- 
runcles th it hue 1)1 1 n iiuistd boils, 
and chronic suppurations of the ear 
or mastoid Tt is also n! value in 
simple metritis, inoperable cancer, 
and puerperal infection In tlu list 
condition tlu nxlnu \ ipor js intro- 
duced into the nttniu ci\it\ by 
meins of a double eurient gl iss 
sound (iodine ittuks nutiU Vari- 
cose ulcers ind soft or hard chancres 
are ils(^ fuorabfi inthuiuetl 1 he 
diiratK^n of the mdniduil tic itinent 
is three or four minutes Lougc has 
proposed the cmplojnunt ot this 
method in the treatment ut synovitis, 
the vapor being introtlueed into the 
joint ea\it\ me iiis of t s\ringe 
after the fluid his been e\ leuated 
Boissart (Gi/ des pritieiens, Char- 
lotte Med Jour, July, 19131 

In colitis and dysentery, ulceratne 
piocesses present maj be fa\orably 
influenced by the inti oduction, after 
careful cleansing’ of the bowel by 
means of an enema, of 1 pint (=i00 
c c ) of lukewarm water to which has 
been added 1 fl-uidram (4 c c ) of 
Lugol s solution If pain is caused 
by this mixture, 1 dram (4 Gm ) of 
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potassium iodide may be substituted 
for the Lugol solution, or a small 
quantity of extract of opium added 
T^o injections should be given daily, 
night and morning, the strength of 
the solution being increased, if need 
be 

The writer recommends the inter- 
nal use of tincture of iodine as an 
antidote against phenol poisoning 
It has also been used with good re- 
sults as an application to the skin to 
counteract the corrosive action of 
phenol The iodine neutralizes this 
corrosive action on the mucous mem- 
branes of the mouth and esophagus, 
and IS said to prevent lesions of the 
stomach and intestines by the prob- 
able formation of non-toxic phenol 
iodide J Maberly (Tribune med , 
Jan , 1909) 

Iodine administered to 44 cases of 
typhoid fever, either in the form of 
an aqueous solution or as the tinc- 
ture, the latter in doses of IS to 25 
drops daily in a mixture of cinchona 
and Malaga wines or in milk Many 
patients brought to the hospital m an 
alarming condition, with profuse diar- 
rhea, distention or nausea, appeared 
to improve under the influence of the 
iodine The cases thus treated usu- 
ally recovered quickly, relapses were 
not prevented, but those which did 
occur were not serious The recov- 
eries appeared to be more numerous 
under the iodine treatment than 
among other cases The number of 
deaths among the 44 lodme-treated 
cases was 4 M Arnozan and J 
Carles (Jour de med de Bordeaux, 
Revue de therap medico-chir , March 
IS, 1913) 

Parenchymatous injections of io- 
dine are still employed in hydrocele 
after evacuation of the fluid, the 
iodine being intended to excite local 
inflammation, with resulting oblitera- 
tion of the cavity It has also been 
injected in spma b^ifida, with varying 
results, IS not infrequently introduced 


into ovarian tumors after their evac- 
uation, and injected to the amount 
of a few minims m enlarged tonsils 
has been observed to bring about 
resolution Hydatid cysts can be 
treated advantageously in the same 
manner 

Potassium iodide is an excellent 
anti-galactagogue 

Iodine is a potent antiseptic if ap- 
plied m the form of recently gen- 
erated vapor The simplest method 
of generating vapors of iodine is to 
dust some iodoform powder upon a 
cotton sponge and then ignite the 
sponge If larger amounts are neces- 
sary a special apparatus may be em- 
ployed The author injects the 
vapors once weekly into abscesses, 
hydroceles, cysts, softened lymph- 
nodes, tumors, etc In moperable 
carcmoma they dry out the suppurat- 
ing surface and remove the odor P 
Louge (Gaz des hop, 86, 1911) 

The writer gives sodium iodide 
intravenously Doses of 10 or 20 Gm 
(2J4 to S drams) are tolerated by pa- 
tients unable to stand the least quan- 
tity in the stomach A 10 per cent 
solution IS used He begins with S 
c c (75 minims), gradually increas- 
ing to 20 c c (5 drams), repeated 
daily or at longer intervals Sodium 
salicylate and iodide, thus used, gave 
excellent result in acute articular and 
muscular rheumatism and for the pain 
m chrome rheumatism and gout A 
little saline solution is injected be- 
tween the injections of the sodium 
salicylate and iodide Da Matta 
(Brazil-Medico, Oct 14, 1916) 

C E deM Sajous 

AND 

L T DE M Sajous, 

Philadelphia 

IODOFORM. — Iodoform {%odo- 
formum, U S P ), though spoken of 
by Serullas in 1822, was first used in 
practice by Bouchardat in 1836 Rhi- 
gini, in 1853, brought to light its great 
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value as an antiseptic and as a 
disinfectant 

Iodoform is obtained by wanning 
ethyl alcohol, aldehyde, acetone, or 
certain othei organic substances with 
iodine and potassium hydi oxide oi 
caibonate Its chemical composition 
IS CHI3 (tri-iodomethane), and it oc- 
curs in yellow crystals having a pene- 
trating, peisistent, saffion-like odoi 
which adheres to eveiy object with 
which the drug comes into contact 
This peculiar odor is one of the chief 
drawbacks in the use of lodofoi m and 
has gieatly contributed to limit its 
employment 

Numeious methods foi the deodon- 
ration of lodofoim without iinpan- 
ing Its theiapeutic piopeitics have 
been recommended, none, howevei 
with complete success I’tobabh tlic 
best proceduie is to mix with it 
cumarin, an odonfeious piincipk ob- 
tained fiom the 1 onka be in — the fuiit 
of a plaift (^Dipton oihnata] growing 
111 Guiana Otlici methods of deodoi- 
ization consist in the addition ol 4 
diops of oil ot sassitias to the ounee 
of lodofoim (l)odslcyj , a few diops of 
oil of bittei almond'^ 01 a little musk 
or tar (Chaitcns) , 1 pait each of men- 
thol and oil of laxeiidei to 20 paits ot 
lodofoim (Cantielli), 01 1 01 2 paits 
of cieolm to 100 paits of lodofoim 
(von Jaksch) 

To remove the odoi of iodoform 
fiom the clothes 01 hands wasliing in 
an aqueous solution of tannic aeid is 
an effectual proceduie Ethei 01 
chloroform may also be used, 01 vine- 
gar may be applied fieely to the hands 
after they have been cleansed with 
soap and water (Ricketts) Constan 
states that washing the hands with 
orange-flower water is sufficient to 
dispel the odor 


Various nioie 01 less odoi less sub- 
stitutes foi lodofoiin sonic umtainnig 
the latter in combination with utlici 
substances (violoim, lodotoi mogen) 
and others of cntiich ilittciciit com- 
position (lodol, ciiiophcn atistol, 
anol), have been intioduccd 

PREPARATIONS AND DOSE — 
lodofonnitm U S P (lodofoiin), oc- 
cui 1 ing in a fine, Icinon-v cilow p« >\\ dei 
01 in crystals, with a pcculi u odoi and 
a slightlv'’ sweetish, lodinc-like taste, 
IS soluble 111 paits of watci in 

46 7 paits of cold alcoliol in 12 paits 
of boiling 'ilcohol, in ^ 2 ]) u t^ < d cthet , 
and dissohcs iPo in chloi 1 itoi in, hcii- 
/in, and lived and \olitilc oil-, Indo- 
lonn Is somewhat \olitik iiid when 
pi K cd in boiling w itc 1 \ tpoi o c - w itli 
the stc im It melts In Imni i limwii 
Iniuid at lls° t ind it hi^hti tem- 

pci.ltUlCS gives oil \ Ipnis III indllle 
lodoloim 01 its snlulinii- should be 
kept 111 w ell-stnppi I cd bnttks m a 
ll 11 k lllll (, nol p] U I Dll'-; 1 to s 

gi mis tO ()( I to 0 1 ( iin I 

I iK/lh lltllll! nil I s P 

(lodoloim ointnienti 1- 111 idt b\ 111- 
eoiiioi iting 1 ]) u t ol limlv ])oW(kit<l 
lodotni in in p II ts ol 1 II d 

i he tollownig niiiilluiil piepiia- 
tioiis eont.minig lodotoim in. ilso 
Used — 

lodofoinuiin Horn Ills Hum \' I 
( dcodoii/ed lodotoim) lonsists of 
lodofoi m with idmixtuie of 4 pci 
cent of ell 111 aim 

Pnhis lodoloimi tonipositiis \ h 
(compound iodoform powdei, n ipli- 
thalene lodofoim), is a mixtuic ot 20 
paits of lodofoim with 30 paits ot 
bone acid, 30 parts of naphthaknc 
and 2 5 parts of oil of bei gamut 
Used externally 

Collodium lodoformatum, N F 
(iodoform collodion), consists of 
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flexible collodion in which 5 per cent 
of iodoform has been dissolved 

lodoformogen (lodoformalbumin), 
a nearly odorless mixture of iodo- 
form and albumin, occurs as a fine, 
bulky, light-yellow powder, contain- 
ing about 12 per cent of iodine It is 
insoluble in water, and can be steril- 
ized at the boiling point of water 
without decomposition Iodoform is 
slowly freed from the mixture when 
It IS placed on an open tissue surface 
Used externally as dusting powdei 
In the local use of iodoform the 
powdered drug should be applied 
directly to the base of ulcerations and 
not on the surrounding skin, the 
object being to restrict the amount 
of the drug used to that which is 
actually necessary, in older to mini- 
mize the chances of serious iodine 
poisoning Iodoform should not be 
sterilized by heat, but by means of 
mercury bichloride in 1 1000 solu- 
tion Solutions of iodoform should be 
kept in colorless glass bottles, to pre- 
vent iodine libeiation under the in- 
fluence of light Saturated solutions 
of iodoform in ether, which aie \ery 
unstable, readily assuming a i eddish 
color, may be rendered more stable by 
the addition of alcohol as well as by 
protection fiom light Alcohol satu- 
rated with camphor dissolves eight 
times as much iodoform as pure 
alcohol 

CONTRAINDICATIONS —Symp- 
toms of mei cunal intoxication may 
lesult from the simultaneous use of 
iodoform externally and calomel or 
other mercurials in ordinal y doses in- 
teinally Some caution is therefore 
necessary in the combined adminis- 
tration of these remedies Some de- 
gree of danger also attends the simul- 
taneous use of iodoform and phenol 


Iodoform had best be a\oided in 
cases with an idiosyncrasy to iodine 
or iodides 

PHYSIOLOGICAL ACTION — 

Although containing about 29 paits 
by weight of pure iodine in 30, iodo- 
form is rendered almost non-irntant 
by the combination of the carbon and 
hydrogen it contains with the iodine, 
although in a few cases with special 
local sensitiveness it causes evidences 
of irritation in the vicinity of wounds 
ovei which it has been placed It ex- 
erts a noticeable local anesthetic 
action when freely applied 

Iodoform is not germicidal per se, 
but when brought into contact with 
moist tissue surfaces is believed to 
give off iodine, which is the tiue 
oiigin of its apparent antiseptic vir- 
tues lodalbuminates and d’-iododi- 
acetylene aie considered to be prod- 
ucts of the decomposition of iodoform 
when placed upon the living tissues 

The general effects of iodoform, 
upon absorption into the system, are 
practically those of iodine and the 
iodides iqv) Indeed, iodine split 
off from iodoform in the piesence of 
alkalies and of proteins forms alka- 
line iodides and lodalbummates with 
these two classes of substances, and, 
being thus absorbed in the same form 
as IS iodine, acts like the lattei It is 
belie\ed by some, howevei, that iodo- 
form may in part reach the blood 
without change and gue use directly 
to the ceiebral symptoms sometimes 
seen in iodoform poisoning 

It is considered possible by many 
observers that in iodoform poisoning 
cardiac acceleration may be a result 
of abnormal activity of the thyroid 
gland brought on through the pres- 
ence of additional iodine It has been 
shown that iodoform may consider- 
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ably augment the thyroid secretion 
After the absorption of iodoform, 
iodine may be demonstrated in small 
amount in the saliva, bronchial secre- 
tion, and sweat As shown by 
Rummo, the elimination from the 
system of the iodides formed from 
iodoform takes place slowly, though 
It begins promptly after the absorp- 
tion of the drug Iodides have been 
detected in the urine for over a month 
after the absorption of iodoform 
UNTOWARD EFFECTS AND 
POISONING — ^The local untoward 
effects of iodoform consist generally 
of an erythematous eruption After 
a period of apparent perfect toleiance 
the wound becomes surrounded b> an 
inflammatory area, at the circum- 
ference of which vesicles may foim 
("lodofoimic heipes”) Petechiaemay 
also develop If the use of the drug 
IS persisted in, the lymphangitis 
spreads, pain is experienced locally, 
and signs of geneial intoxication 
appear 

Experiments in animals have shown 
that when used in the peritoneal 
cavity iodoform awakens an inflam- 
matory process which results in an 
excessive formation of adhesions 

General toxic symptoms may fol- 
low the external use of iodoform 
without any preceding local symp- 
toms, or may result from its use by 
mouth 

The usual clinical signs of sys- 
temic poisoning are, according to 
Cheron, a sudden rise of temperature 
to 102 2° or 104° F and the appear- 
ance on the same or the following 
day of a skin eruption, often of an 
erythematous or scarlatiniform type 
Itching may be present, and an ec- 
zematous type of eruption has also 
been reported Anorexia, nausea, and 


vomiting may appear with the erup- 
tion, or exist alone 

Another charactei istic manifesta- 
tion is cerebral excitement, expressed 
m lestlessness and sleeplessness, or 
even actual deliiium Violent head- 
ache and giddiness may be experi- 
enced, and the taste and odor of iodo- 
form may be noticed The pupils are 
occasionally dilated, but oftenet con- 
tracted and motionless (McLean) 
The pulse usually shows a decided 
increase in late, which may soon at- 
tain 135 to 150 pel minute, and is 
rather small and wn\ W ith the gen- 
eial discomfort expcnciHcd some- 
times becomes assotiattd mental de- 
pression, which ma^ deepen into 
melancholia with halhuinatnuis and 
illusions of persecution \\ heie this 
condition is marked a ]>eiiod «)f \io- 
lent mania lasting some hmiis or 
day^s lb apt to follow ( ollajisc and 
death may occui, ot pcimancnt in- 
sanity may supeiicnc \o othei 
poison, acLOiding tn tuslnn, pio- 
duces the'-e ceicbial s\m]>toms in so 
marked a manner as lodofoiin and no 
similar action has been noted in cx- 
pciimcnts on animals 

In the “syncopal or asthenu toim” 
of lodofoim poisoning (McLean) the 
patient is o\ercome with di//iness, 
mental confusion, and pronounced 
lethargy The pulse becomes weak 
and rapid Sphincter paraly ses may 
be observed and sudden death from 
heait-failure sometimes follows 

Report of a case of iodoform 
poisoning in a man 30 years of age 
after a third injection of 100 cc 
(3% ounces) of a 10 per cent iodo- 
form-glycerin emulsion into a psoas 
abscess The symptoms were as tol- 
Icws Slight vomiting during the 
first day after the injections, a pro- 
gressive somnolence beginning on 
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the ninth day, a widely disseminated 
acneiform eruption, desquamation of 
the buccal mucous membrane, crust 
formation in the nose, agglutination 
of the eyelids, followed by an in- 
crease in the reflexes of the lower 
extremities and stertorous respira- 
tion Large quantities of iodoform 
were found in the urine In spite of 
the evacuation of the iodoform emul- 
sion by means of saline irrigation, 
death followed after two days The 
author considered the cause of this 
rare symptom-complex to be the 
caseation of both suprarenal cap- 
sules, which was found post mortem 
There had been no symptoms of 
Addison’s disease Anschutz (Beit- 
rage z klin Chir, Bd xxviii, H 1, 
S 233, 1901) 

The more common cutaneous con- 
ditions resulting from iodoform are 
general redness and swelling of the 
skin of the abdomen and down the 
thighs, sometimes extending from 
the trunk to the upper extremities 
In several cases it has been asso- 
ciated with a fine, vesicular eruption, 
principally affecting the region of 
the wound Other observers have 
had cases in which the vesiculation 
has extended into the deeper layers 
of the skin, resulting in consider- 
able edema and in some instances in 
a sanguinolent effusion resembling 
superficial gangrene The writer re- 
ports a case peculiar in that large 
blebs, somewhat like those of pem- 
phigus, appeared in the neighbor- 
hood of the incision He advises in- 
quiry, in any abdominal or pelvic 
operation in which iodoform is likely 
to be used, whether the patient has 
been subject to any cutaneous affec- 
tion, and, if so, to substitute another 
dressing for that of iodoform Mc- 
Naughton- Jones (Medical Press, Feb 
24, 1904) 

The quantity of iodoform capable 
of causing death has been estimated 
at 1 dram, according to a case ob- 
served by Langenstein, but from 
other evidence it seems probable that 
jn the majority of cases this dose 


would not prove fatal Although 
Czerny has reported a death after in- 
gestion of drams, Frauenthal re- 
cords the case of a woman who took 
2 drams at once, with severe head- 
ache, abdominal cramps, and purging 
as the only resulting effects 

Fatty changes m the liver, kidneys, 
heart, and muscles are likely to be 
found after lethal iodoform poisoning 
Evidences of marked gastrointestinal 
irritation, with degeneration of the 
epithelium, and extravasations of 
blood in the kidneys and under the 
endocardium may be noted In cases 
of protracted iodoform intoxication in 
animals Koriandere noted also ex- 
tieme emaciation, anemia, purulent 
bronchitis, rhinitis, and conjunctivitis, 
and an accumulation of pigment in the 
Malpighian bodies Terson reported 
the case of a woman who, having sus- 
tained injuries of the thighs and ab- 
domen to which iodoform dressings 
were applied, developed after three 
weeks a progressive amblyopia, ac- 
companied by atrophy of the tem- 
poral halves of both disks 

Report of the case of a patient to 
whom there had been twice adminis- 
tered, after puncture of a psoas ab- 
scess, injections of 10 per cent iodo- 
form-glycerin, 300 Gm (10 ounces) 
in all of this preparation having been 
used Twenty-five days after the 
first injection and four days after the 
second the patient’s sight became 
hazy, and four days later he was 
unable to read or write Examina- 
tion of the eye showed no change 
After three weeks, improvement set 
in and normal vision was regained 
two weeks later The case was one 
of toxic amblyopia, ascribable to a 
retrobulbar neuritis A Sarasoff 
(Wiener klin Woch , No 47, 1907) 

Some of the untoward results ob- 
served from the use of iodoform have 
been due to impurities A practical 

6—4 
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procedure for testing the puiity of 
iodoform is to shake some of it up 
with distilled water, filter, and treat 
the liquid with an alcoholized solu- 
tion of silver nitrate If in twenty- 
four hours no precipitation occurs, or 
only a slight grayish cloudiness de- 
velops, the drug may be deemed puie 
The diagnosis of lodofoim poison- 
ing may be facilitated by estimating 
the amount of iodine which is being 
eliminated in the urine, as follows 
A small pinch of powdered calomel is 
placed upon a saucer, and a few 
drops of the urine placed upon it 
The urine and calomel are then mixed 
together with a glass rod If the 
urine contains a notable amount of 
iodine there will be noticed a well- 
marked yellow coloration, indicating 
that the iodoform is being absorbed 
to a dangerous extent 

Treatment of Iodoform Poisoning 
— Immediate removal of the drug 
trom the surface m cases of intoxica- 
tion from surgical diessings is ob- 
viously indicated Fins can i eadily 
be done by means of a warm solution 
of starch, which will take up all the 
free iodine pi esent Alcohol or hot 
water may be used instead Accord- 
ing to F E Millei, a weak alkaline 
solution of magnesia, sodium bicar- 
bonate, lime water, Burow’s solution 
(1 to 4), or ichthyol (1 to 10) is 
useful for local application in cases 
of unsuspected idiosyncrasy to lodo- 
foim Internally, 1 dram (4 c c ) of 
milk of magnesia should be given 
every three hours until the bowels 
move, and care taken on succeeding 
days to keep the intestines active In 
fully established cases of iodoform 
poisoning potassium bromide may be 
given internally to assist in counter- 
acting the poisonous effects 


When a toxic dose ot lodofoi ni has 
been taken intcrnalh , the stomach 
should be emptied and 20 giains (13 
Gm ) of potassium biomidc gn en in 
a half-tumblei ful of watei I'oui 10- 
graiii (0 65 Gm ) doses should then 
follow at houilv Intel ^al'^ 1 he bio- 

mide not only antagoni/es the cere- 
bral excitant cflects of lodolmm, hut 
IS consideied b\ scmie to act as a sol- 
vent and eliminant with ugaid to the 
foimei diug It seems not umcason- 
able to suggest that, just as hiomides 
tend to a ceitain extent t<i take the 
place of chloi idcs m the hod\ when 
taken lepeatedh and pioniotc the 
elimination of chloiuks m the iinnt, 
the> may displace lodtnc-contaimng 
compounds fiom the boch thuds and 
pi event then action 

C isc of nn inf nit loi whi>ni ifUr 
1 tiriumtision whuh tlnl not lu il 
sitisfictoiih in lodoiotni siIm w i>> 
ordertil 1 lu do iltii its lirst 
appliL itioii tlu tliild \\ is soiunidt.nt 
with shilliiu hicithin^ iiid iitiistd 
tile brt 1 st 1 lu n. u is i \ mosis rt 
tnction of tlu cpui'tiuiiu iiid 
liijiuteil St) isin 1 lu i)npils win 
contrutid to tlu st/i ol pin])otnts 
1 he cii cnnuision wound hid not 
yet healed hut i smn n/iui i hid 
been Set ui) iiuohiin iht siiotuin 
and the inner seirfui oi hotli tlii,,hs 
The tcmptratuic w is lOtV 1 ( 17 S'’ 

C ) and the lu irt’s ution fnhk \ 
hot enema was idnimisUnd with a 
bath and frictions with alcohol ind 
mustard One minim (0 06 i e ) doses 
of tincture of belladonna win, ptuin 
every hour 'Ihe followinp; moiuiiur 
the child was in a norm il coiulitirm 
The eczema rapidly mipiovcd The 
writer especially directs attention to 
the apparent antidotal action of the 
belladonna J C Josephson (Med 
Record, April 14, 1900) 

THERAPEUTICS —Iodoform is 
not now used in surgery as much as 
in the last decade of the nineteenth 
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century, both its unpleasant odor and 
occasional inefficienc)' having been 
factors in causing its partial abandon- 
ment Decomposition of the drug in 
contact with the tissues, with libera- 
tion of iodine, appears to be essential 
to Its antiseptic action, and such de- 
composition IS variable, sometimes 
being so slight as to preclude appre- 
ciable antisepsis, while at others it 
may be so pronounced as to result in 
lodism Experiments with infected 
wounds in animals leave doubt as to 
the activity of iodoform Lomry ob- 
seived that, if wounds inflicted on 
dogs or guinea-pigs were infected 
with staphylococci or streptococci and 
then treated with iodoform, they 
healed more quicklv and secreted less 
than those not thus treated Fraen- 
kel, on the other hand, found that 
iodoform caused the formation of 
giant cells, and that its use resulted in 
more exudation and more connective- 
tissue production than the use of 
other antiseptic powders, and, there- 
fore, concluded that it was often 
harmful in abdominal wounds In 
tuberculous conditions, on the con- 
trary, accoidmg to this author, lodo- 
foim IS useful because of this same 
fioperty of favoiing fibrosis — a prop- 
eity, by the way, which Cornil and 
Cowdiay had already noticed and 
written of in 1900 

It IS in the treatment of “suigical” 
tubeiculous conditions that lodofoim 
now finds one of its chief applications 
Among the conditions that may be 
advantageously treated with it are 
tuberculous abscesses and sinuses, in- 
cluding those of joint and bone tuber- 
culosis , tuberculous adenitis, and 
tuberculous pleurisy In joint tuber- 
culosis injections of a 10 per cent 
suspension of iodoform in sterile 


olive oil are employed Freeman’s 
directions for the application of this 
treatment may be summarized as fol- 
lows Absolute cleanliness should be 
observed The iodoform should be 
soaked for twenty-four hours in a 1 to 
1000 solution of bichloride of mer- 
cury stirred occasionally with a glass 
rod to make sure that the solution 
touches every particle of the powder 
It IS next filtered, employing a filter- 
paper through which has been poured 
a quantity of boiling water The re- 
mainder of the bichloiide is then 
washed away with sterile water The 
lodofoim IS removed from the filter 
with a surgically clean knife and 
rubbed up with the oil in a sterile 
moitai, about 4 per cent going into 
solution and 6 per cent remaining in 
suspension The oil is best rendered 
germ-fiee by keeping it at the boiling- 
point for about half an hour (If the 
mixture is kept in a dark place in a 
sterilized bottle stopped with germ- 
fiee cotton, it will not deteriorate for 
a long time ) The injections should 
be made both into the joint cavity and 
into the surrounding infected tissues 
It is best to but partially withdiaw 
the needle and insert it in a new place, 
rather than to make a number of 
punctures in the skin If tuberculous 
pus is present, it should first be with- 
diawn One syringeful of a 10 per 
cent suspension of lodofoim is an 
average dose It is well to begin with 
a moderate quantity and watch care- 
fully foi symptoms of lodofoim poi- 
soning — which, howev^er, seldom ap- 
pear In geneial, the injections can 
be repeated every two or three days 
over a peiiod of several weeks, and 
then continued at intervals of a week 
or two 

Lucy gives the following formula 
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for an iodoform emulsion for injec- 
tion in tuberculous sinuses Iodo- 
form, 3 parts, starch, 1 part, mix 
until a fine powder is obtained and 
add g-lycenn, 20 parts, and water, 12 
parts Heat gradually, stirring the 
mixture constantly, up to 271 4® F 
The emulsion thus obtained is very 
stable 

The action of iodoform on tuber- 
culous abscesses is best explained by 
an increased autolysis Ordinary pus 
from a cold abscess will not digest 
a flake of fibrin or give the biuret 
reaction, but pus from other sources 
or tuberculous pus from a cavity 
which has been treated for some 
time with iodoform emulsion will 
readily dissolve fibrin and give a 
positive biuret, since there is sufh- 
cient ferment present to disintegrate 
the albuminous principles This fer- 
ment is derived from the nuclei of 
the leucocytes D Heile (Zeitsch 
f klin Med, Bd Iv, 1905) 

In tuberculous laryngitis the local 
use of lodofoim has been folk’) wed by 
good lesiilts The ulcciatne sui- 
faces having been caiefully cleaied of 
then mucopuiulent discharges by a 
deteigent spiay, a solution of iodo- 
form in ether may be directly applied 
at short intervals or likewise used as 
a spray If veiy finely powdered it 
may be applied by means of an in- 
sufflator, to relieve the local discom- 
fort and hoarseness 

In operations on the paiietes of the 
mouth or pharynx, eg, in excision 
of the maxilla, von Bergmann highly 
recommends tight packing of any 
cavities or open wounds remaining 
with iodoform gauze After 159 
operations of resection or excision 
of the tongue performed by this sur- 
geon, with iodoform gauze packing 
of the wound, not one patient died 
trom local infection The value of 


iodoform gauze for plugging the 
wound after rectal operations is well 
known A S-gram (0 3 Gm ) supposi- 
tory of iodoform is useful in tuber- 
culous disease of the rectum and rec- 
tal fissures Wheie dryness of the 
parts IS leqtiiicd for prolonged 
periods, iodoform gau/c is partic- 
ularly desiiable 

The Mosetig-AIoorhof bone-wax, 
employed foi filling aseptic caMties 
in bones, consists of lodofoim, 60 
parts, spermaceti and oil of sesame, 
of each, 40 paits For infoimation 
conceining its use the icadci is le- 
ferred to the aiticle on Homs^ Dis- 
eases or 

Good results oht lined in all kindjj 
of acute 'ind chronic abscesses, tuber- 
culous peritonitis, phlegmons, mas- 
titis, and \ irunis il ifftctions 

with effusion h\ the ust of a mi\ 
ture of 1 p irt of iodof<^nn with 10 
parts of gbtcrin, which the author 
injects thioua:h a lne,e puncture 
needle iftcr withdrawing p irt or ill 
of the contents ot the ibsci ^s or 
other process He ne\er ft>und it 
iiccessnrc to ni ikc more thin three 
or four injections one w is geiierilly 
sufheient 1 he method ilso proved 
cffectuc in inflammatory processes 
in the knee, acute peritonitis, poly- 
serositis, intl pleurisy with effusion 
Vandini (Gt^^ dcgli Osped'ili, Feb 
8, 1910) 

Excellent tesults ha^e in lecent 
years been obtained m suppurative 
otitis media, disease of the nasal ac- 
cessory sinuses, and follicular tonsil- 
litis by treatment with iodine vapor 
set free fi om iodoform by the applica- 
tion of heat The iodine is thus not 
only applied in a highly penetrating 
form, but probably in a nascent state, 
which renders it powerfully effective 
as an antiseptic As suggested by 
F E Miller, the iodine vapor can be 
applied with a De Vilbiss metal- 
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tipped insufflator by heating the 
flexible tip for seven seconds in an 
alcohol or Bunsen flame, as soon as 
the preliminary reddish-blue vapor 
passes off and a greenish fluorescence 
appears, the insufflation should be 
begun The degree of heat of the 
vapor can easily be tested by holding 
the nozzle 1 inch from the tip of the 
operator’s tongue , a pleasant warmth 
and taste indicates a correct condition 
of the vapor for application In the 
case of the ear, e g , the vapor can be 
blown steadily into either portal of 
the middle ear for about three sec- 
onds, causing a pleasant heat and 
soothing sensation for ten minutes 
thereafter, besides the therapeutic 
effect According to Miller, nebuli- 
zation of 3 drops of 1 1000 epinephnn 
hydrochloride solution in the ear pre- 
vious to the vapor insufflation adds 
to the efficiency of the latter 

The fumes set free upon heating 
iodoform are less irritating than those 
liberated from pure iodine, as they 
do not tend at once to deposit in 
irritating crystalline particles In 
treating the bladder with these fumes 
this organ should first be emptied 
through a catheter and its capacity 
carefully noted by introducing tepid 
sterile water The apparatus used 
consists of a small bulb, heated by 
an alcohol lamp, and with which is 
connected a large, graduated hand 
syringe, for blowing out the vapor 
First 0 05 to 0 1 Gm to grains) 
of iodoform is placed in the bulb and 
the catheter adapted to an outlet 
from the latter When, upon heat- 
ing the bulb, violet fumes appear, 
the syringe is gradually emptied to 
an extent sufficient to fill the blad- 
der, the capacity of which was pre- 
viously ascertained The rubber tube 
is then closed off, to prevent reflux of 
vapor into the apparatus, and the 
fumes allowed to act a few minutes 
(three, on an average) according to 


individual tolerance, after which the 
bulb is detached from the catheter 
and, after the bladder has emptied 
itself, the catheter withdrawn The 
same or even simpler apparatus 
may be used in treating affections of 
the external or middle ear, nasal 
cavities, or pharynx 
For intrauterine treatment, the 
vagina, cervix, and endometrium 
should first be dried, and a non- 
fenestrated rubber dram, sufficiently 
small to permit of escape of the 
fumes between it and the walls of 
the cervical canal, inserted into the 
uterine cavity, into which the vapor 
IS then passed The cervix and 
vagina may with advantage be given 
the treatment at the same sitting, 
after the endometrium 
Wounds can be treated by igniting 
and at once blowing out a pledget 
of cotton previously fixed to the end 
of a glass rod and rubbed lightly in 
iodoform Very small areas can be 
given strictly local treatment by pro- 
jecting the fumes on them from the 
small end of a funnel In boils the 
Bier method and iodine treatment 
can be combined by the use of a cup 
filled with the iodine vapor For the 
tincture of iodine local treatment in 
erysipelas and variola, iodine vapor- 
ization can, furthermore, be advan- 
tageously substituted 

Glass apparatus stained by the 
products of iodoform decomposition 
can be easily cleansed by means of 
concentrated sulphuric acid to which 
has been added a little chromic acid, 
potassium dichromate, or potassium 
permanganate G Meillere (Tribune 
med , March, 1913) 

Iodine vapor can readily be set 
free from iodoform by heating the 
latter with the electric cautery The 
author has had constructed a simple 
insufflator consisting of a small 
glass bottle, a rubber bulb and tube, 
and an ordinary electrocautery, the 
platinum extremity of the latter dip- 
ping down to the bottom of the 
bottle, while a convenient handle is 
attached to its other extremity The 
whole apparatus, which is rather 
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light, IS held by the operator by this 
handle, his other hand (or an assist- 
ant) manipulating the lubber bulb 
The outlet lor the iodine vapor is 
conical, so that a number of differ- 
ently shaped and curved attachments 
can readily be adapted to it Metallic 
parts are reduced to a minimum to 
avoid oxidation, even the conical out- 
let being of hard rubber 

With this apparatus excellent cura- 
tive results can be obtained in a 
variety of conditions In follicular 
tonsillitis insufflation of a little nas- 
cent iodine vapor into the crypts 
through a small curved tube causes 
prompt recovery After a few in- 
sufflations the crypts are completely 
disinfected and tend to become 
smaller The entire tonsil 'itroplnes 
rather easily, the necessity for its sur- 
gical removal being thereby oliviated 
In maxillary or frontal sinusitis, after 
either catheterization through the 
natural channels, mtranasal puncture, 
or alveolar penetration, the surfaces 
in these sinuses can readily be cov- 
ered with a deposit of iodine through 
an antral or frontal cannula ad ipted 
to the iodoform bottle The fungous 
covering of the lining incmhrine sub- 
sides and the odor clis ippears gen- 
erally after the \ ery lirst sitting In 
polypoid ethmoiditis the uxhne vapoi 
IS insufflated at the middle meatus 

Suppurative otitis media, espceiilly 
m Its chronic form, is gre illy bene- 
fited by the treatment With a 
small catheter, shaped like Hart- 
man s cannula for irrigation of the 
attic, the iodine vapor can readily be 
introduced even into the mastoid 
antrum 

In ozena the treatment causes the 
odor rapidly to disappear, the secre- 
tions to become fluid, and the 
mucous membrane to return to its 
normal color Where the membrane 
IS in an advanced state of atrophy 
and paraffin injections are no longer 
borne, the introduction of nascent 
iodine \apor causes a more rapid im- 
provement than any other measure 

The author reports two illustrative 
cases of obstinate maxillary sinusitis 


and otorrhea, respectn in which 
iodine vapor brought ihout prompt 
curatn L results — ininudiitc tkodon- 
zation and almost immediate irrest 
of seeretion — wluie the ordinary 
procedures hid failed \ M lunce 
(^rch gen dt med , 1 eh , 1914^ 
Treatment with misetnt iodine 
fumes IS indicated in ill primar\ or 
secondary tuberculous bladder affec- 
tions, except during leute exu^rba 
tions The method is snpuior to all 
others for this purpose it nnpnncs, 
soothes, and seems hlIlnit.s^ Ihe 
capacit> of tlu hliddci nu re m 
about 50 ptr cint oi the c ists, 
though the iiu tnUiin lu e did not 
show am inipmx t me nt In the 
majority of the c the ht in iit was 
prcmipt and stnkin^ 1 he hi older 
need not be nnsed <nit hcloiehuul 
unless It is nuuh contnniuitcd uul 
only pi iin hoiUd witti should he 
used Mxnit OOS <»! 0 1 (mi ( \ to 
V/ gi mis') ot tlu nxlotoTiu is nth 
heated, and w lu n tiu \ioUt tunus 
issue fioni tlu tip of tlu ^ mnul i tlu 
ikohol lull]) is Sit isnh ind the 
fumes lu pumpt tl into tlu M i<hki, 
stopping w lu n tlu pitKiit shows 
signs ot pun OI i tU-ii( to uiinitt 
1 he funus lu ictniu*! in tlu hi ol- 
der foi Iroin hill i ininuti to two 
minutt s 1 lu sittings ik ^i\in oiue 
or twuc i week It tlu nMhuinm is 
impure or imp lire d !>\ txposiiit to 
the iir or moisturi tiu nisinit 
iodine \apor is e oi 1 1 sponchn*^K un 
roll ihk Niirmand (Jour duiol, 
March, 1914) 

In ophthalmic conditions Kidufoim 
IS also fiequenth of \alut In cor- 
neal ulcer it nla^ lie dusted cn in 
powdei foim In diphtheritic con- 
junctivitis it may be used eithti as 
powdei oi in an ointment In catar- 
rhal dacryocystitis lodofoim has been 
recommended foi promoting' lotal 
healing- Haab has even advised the 
introduction of small sterile lods of 
iodoform into the anterior chamber 
of the eye in beginning- infection of 
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this chamber from the penetration of 
foreign bodies and in suppuration of 
the corneoscleral junction after cata- 
ract extraction 

In gynecological affections iodo- 
form may be employed m the form of 
crayons, as an ointment, or in a 
powder, introduced with an insufflator 
(Montgomery) Iodine vapor set free 
from iodoform by heat has also been 
employed with good results in pelvic 
infections In erosion of the cervix a 
saturated solution of lodotorm in 
ether (1 in 6 parts) may be topically 
applied with advantage In vaginitis 
the drying properties of iodoform 
gauze are of decided value 

Among venereal conditions in the 
male in which iodoform has proven 
usetul is chancroid Applied directly 
to the bale ulcerations, it usually ex- 
erts a decided inhibitory action on 
bacterial pullulation, though in a few 
cases irritation and inflammation may 
result from the drug itself The ob- 
jectionable odor can be in part dis- 
guised by adding to the iodoform oil 
of lavender or attar of roses in the 
proportion of 1 drop to 1 dram (4 
Gm ), or finely powdered coffee (1 
part in 5) In chancroidal lymphad- 
enitis (bubo) which has gone on to 
pus formation the abscess should 
be evacuated by puncture and a 10 
per cent lodoform-glycenn emulsion 
injected and evacuated three times in 
immediate succession If a repeti- 
tion of this piocedure is not followed 
by cessation of pus formation the 
abscess should be incised, curetted 
gently, and packed with iodoform 
gauze (White and Martin) Similar 
treatment is indicated in suppurative 
gonococcal or, more rarely, syphihtic 
lymphadenitis 

Internal use of iodoform has never 


received much support It has been 
tried by many in pulmonary tuber- 
culosis, but the results have generally 
been disappointing, although Gosse- 
lin’s experiments showed that guinea- 
pigs whose system was kept saturated 
with iodoform could stand inocula- 
tion with tuberculous material with 
impunity Likewise in S3^hilis the 
effects of iodoform taken internally 
have not, as a rule, been satisfactory 
C E DE M Sajous 

AND 

L T DE M Sajous, 
Philadelphia 

IPECAC. — Ipecac (ipecacuanha) 
is the root of the Cephaelts ipecacuanha 
(A Richard), a small shrub indige- 
nous to Brazil, and belonging to the 
Rubtacece It is also cultivated in 
India Ipecacuanha contains three 
alkaloids, emetine, cephaehne, psycho- 
trine, a glucosid called ipecacuanhic 
acid, which resembles quinic and caffe- 
tannic acids , gum, resin, starch, a 
volatile oil, lignm, and sugar The 
powdeied root has a slight, but char- 
acteristic, nauseous taste 

The alkaloid emetine is a whitish 
powder, of a bitter taste, and darken- 
ing upon exposure It is soluble in 
alcohol and chlorofoim, slightly solu- 
ble in ether, and veiy slightly soluble 
in water It is present in the root m 
a proportion of somewhat less than 1 
per cent Emetine forms halogen salts 
and a nitrate, the acetate and sulphate 
being amorphous 

Cephaehne occurs as snow-white, 
fine, interlacing needles, which lapidly 
turn yellow It is soluble in alcohol, 
chloioform, benzm, and slightly 
soluble in ether, but more soluble in 
boiling petroleum ether than emetine, 
and may be readily separated from 
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the latter by its solubility in sodium 
hydroxide solution Its salts are 
amorphous 

Psychotnne is an uncrystallized 
alkaloid which is decomposed by 
light and of but little therapeutic 
value 

From an analysis of 14S different 
lots and samples of ipecac, represent- 
ing in all many thousands of pounds 
of drug, the authors’ records show 
that commercial ipecac averages 2 17 
per cent of total alkaloids The aver- 
age amount of emetine is to that ot 
cephselin as 63 is to 37 There is little 
or no difference in alkaloidal strength 
between Rio and Carthagena ipecac 
Walters and Koch (Jour Pharm and 
Exper Therap, July, 1917) 

PREPARATIONS AND DOSE — 

Ipecacuanha, U S P (ipecac), the 
dried root of ipecac, required to con- 
tain not less than 2 per cent of alka- 
loids Dose, as expectorant, 1 gram 
(0 06 Gm ) , as emetic, 15 to 30 grains 
(1 to 2 Gm ) , in dysenteiy, 30 to 60 
gra ns (2 to 4 Gm ) 

Flmdextractum ipecacuanlicc, U S 
P (fluidextract of ipecac), lequiied 
to contain 1 75 per cent of alkaloids 
Dose, as expectorant, 1 minim (0 06 
cc), as emetic, 15 to 30 minims (1 
to 2 c c ) 

Syrupus tpecacuanhcv, U S P 
(syrup of Ipecac), 100 parts of which 
are made from 7 parts of fluidextract 
of Ipecac, 1 part of acetic acid, 10 
parts of glycerin, and 70 parts of 
sugar, together with water Dose, as 
expectorant, 5 to 20 minims (0 3 to 
13 c c ) , as emetic, 2 to 8 fluidrams 
(8 to 30 c c ) 

Vmum Ipecacuanha, N F (wine 
of Ipecac), containing 10 per cent 
each of fluidextract of ipecac and 
alcohol, and 80 per cent of white 
wine Dose, as expectorant, 5 to 15 


minims (03 to 1 c c ) , as emetic, 2 
to 6 fluidiams (8 to 24 c c ) 

Pulvis ipecacuanha et opn, U S P. 
(powder of ipecac and opium, Dover’s 
powder), containing 10 per cent each 
of Ipecac and powdered opium and 
80 per cent of milk-sugar Dose, 5 
to 15 grains (0 3 to 1 Gm ) 

Ttnctiiia ipecacuanha ct opn, U S 
P (tincture ot ipecac and opium), 
repiesenting the tmcluie of deodorized 
opium, full btiength (evapoiatcd down), 
with 10 pel cent fluulcxtiact ot ipecac 
Dose, 5 to 15 minims (0 3 to 1 cc ) 
Syiupus Ipecacuanha it opn, N F 
(syiup of Docei’t. powder), each 
fluidram (4 cc) of winch rcpiesents 
5 grains (0 3 Gm ) of Doici s powder 
Dose, 1 flmdiam (4 c c ) 

Emetma hyd> ochloitdunt U S P 
(emetine h\ drochlondc) occurring 
as a white or slightly \tllowish 
crystalline powdei odoiUss giad- 
ually darkening on ixpo'^iiic to light, 
and fieely soluble in w itcr oi alco- 
hol It eont mis \ iii.ibk imounts of 
w^ater of ci} st.’lli/ ition Its solution 
IS slightly acid to litmus Dose ’4 
to gram (0015 to 0 045 (nn ) 
Emetine, a mixture of the alkaloids 
of ipecac unofficial, has occasionally 
been used for expectoiant pin posts m 
doses of to Yu, giain (0001 to 
0 002 Gm ), and as emetic in doses 
of Msrto Yq giain (0005 to 001 Gm ) 
PHYSIOLOGICAL ACTION — 
Locally, ipecac, applied to the mucous 
membranes or skin, acts as an irn- 
tant It gives rise to a papular erup- 
tion, which becomes pustular and 
proceeds to active ulceration if the 
application is persisted in 

General Effects — Alirnenta^y 
Tract — ^Internally, small doses of 
Ipecac frequently repeated give rise 
to nausea and increased flow of 
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salivary, biliary, and bronchial secre- 
tions In persons sensitive to its 
influence vertigo and flushing may 
appear in addition 

With large doses these effects are 
increased in intensity , nausea ap- 
pears at once and vomiting later oc- 
curs without producing excessive 
prostration, an excess of the drug 
being ejected before it has had time 
to induce marked depression 

These effects are due mainly to the 
alkaloids contained in ipecac, espe- 
cially the cephaeline They are the 
result not of direct stimulation of the 
vomiting center in the medulla, but 
of IcTcal irritation of the stomach, 
previous administration of bismuth 
oi cerium oxalate preventing the 
vomiting Subcutaneous injection of 
the Ipecac principles induces vomit- 
ing only after a considerable delay 
and where the amount administered 
has been large, excretion of the drug 
into the stomach being required be- 
fore emesis will result 

The smaller therapeutic doses of 
ipecac, in addition to nausea, give 
rise to customary accompaniments of 
this symptom, viz , increased per- 
spiration, saliva, augmented flow of 
mucus, particularly in the respiratory 
tract, temporary acceleration of the 
pulse, and general weakness 

Circulation — Both emetine and 
cephaeline tend to lower blood-pres- 
sure by depressing the heart, but this 
effect IS much less marked upon 
hypodermic administration than upon 
intravenous Both the active alka- 
loids of ipecac have been observed to 
constrict the blood-vessels after de- 
struction of the brain and spinal cord, 
especially emetine This vasocon- 
striction, however, is not effectual in 
preventing a diminution of blood- 


pressure during the period of nausea 
from full therapeutic doses , and 
where toxic doses are given to ani- 
mals, the direct cardiac depression is 
such as likewise to preclude any rise 
of blood-pressure The pulmonary 
system seems to be depleted of its 
blood, judging from the pallor of the 
tissues post mortem, an active hyper- 
emia of the gastrointestinal tract 
apparently acting as compensating 
factor 

Secretions — Ipecac tends to in- 
crease secretions, especially those of 
the respiratoiy tract and skin, as al- 
ready mentioned under Alimentary 
Tract, Diseases of 

UNTOWARD EFFECTS AND 
POISONING — Excessive doses of 
Ipecac produce, if vomiting fails to 
take place or does not sufficiently 
lemove the drug, the effects of irri- 
tant drugs in general, viz , abdominal 
pain, diarrhea, and bloody stools, fol- 
lowed by collapse Acute nephritis 
may occasionally result 

Urticaria sometimes follows the 
internal use of ipecac 

In the lower animals lethal doses 
of emetine cause death by paralysis 
of respiration, the heart continuing to 
functionate after respiratory move- 
ments have ceased The surface 
temperature falls, but the internal 
temperature either remains station- 
ary or exhibits a slight rise, owing 
to the irritant action of the emetine 
upon the intestinal mucous membrane 
(d’Ornellas) 

Post-mortem examination of ani- 
mals killed by emetine reveals con- 
siderable gastrointestinal irritation 
The lungs are often hyperemic 
and present patches of hepatization, 
sometimes, however, they are exsan- 
guinated 



58 


IPECAC (SAJOUS) 


Treatment of Poisoning — Poisoning 
by Ipecac or its alkaloid, emetine, is 
rare The indications, wheie it 
occurs, are to remove the drug from 
the stomach, if possible, by means of 
the stomach-tube External heat, to- 
gether with the administration of 
ammonia, strychnme, and other respi- 
ratory stimulants, as well as digitalis, 
should be resorted to 

The toxicity of emetine has gen- 
erally been overstated The usual 
dosage of 0 5 to 1 grain (0 03 to 0 06 
Gm ) of emetine per day foi 6 or 8 
days IS certainly on the safe side un- 
less the patient shows an unusual sus- 
ceptibility to the drug The real dan- 
ger lies in the too long continued use 
of therapeutic doses, an entirely un- 
necessary procedure m the treatment 
of amebiasis, as the active endamebas 
will be destroyed by 0 5- or 1- grain 
(003 to 006 Gm ) doses in 6 to 12 
days, and the encysted forms, if 
present, will not be destroyed by con- 
tinued emetine injections Walters 
and Koch (Jour Pharm and Exper 
Therap , July, 1917) 

THERAPEUTICS —Ipecac is a 
safe and efficient emetic It is free 
from depressing and irritating effects 
when given in ordinary doses On 
the other hand, it is sometimes slow 
in its action Ipecac m emetic doses 
(4 to 20 grains — 026 to 1 3 Gm — of 
the powder or 1 to 6 fluidrams — 4 to 
24 cc — of the wine) may be used 
to empty the stomach in cases of 
acute mdigestion, migraine, or bilious 
sick headache In membranous croup, 
bronchial asthma, capillary bronchitis, 
lodgment of foreign bodies, pertussis, 
and in laryngismus stridulus it may 
be employed in emetic doses for its 
mechanical effects In the bronchitis 
of small children, who swallow the 
mucus coughed up from the lungs 
instead of expectorating it, emetic 


doses of ipecac will relieve the stom- 
ach and improve tlie condition of the 
lungs 

As an emetic in cases of poisoning 
Ipecac IS inferior to mustard oi the 
sulphate of zmc oi copper on account 
of Its less efficient and slow ex action 
As an antemetic, in small doses — • 
%o to grain (0006 to 0015 Gm ) 
of the powder e\eiy hou: — ipecac 
holds a high place It is useful m 
vomiting of diunkaids, of pregnancy, 
of migraine, and especially in nervous 
vomxtmg and the moining vomitmg 
which sometimes accompanies genet al 
weakness of convalescents fiom acute 
diseases In the \omiting ot cliildien 
with acute catarrhal gastritis ipecac 
IS also useful It has i gi cater in- 
fluence over the vomiting ot childien 
than over that of adults 1 he vomit- 
ing occurring with cancer of the 
stomach is sometimes ithcied by 
Ipecac after the mote toinmonly u^ed 
remedies have failed Small doses — 
Mo to % giam (0 006 to 0 01 Gm ) — 
are benehcial wheu hepatic torpor 
and insufficient excretion of bile exist 
In flatulent dyspepsia doses of ^''lo to 
gram (0 006 to 0 015 Gm ) given 
after meals ate followed by a sub- 
sidence of the flatulence One gram 
(0 06 Gm ) of pul\t!t/ed ipecac taken 
fasting every morning w ill remove 
dyspepsia associated with constipa- 
tion, cold extremities, and a feeling 
of weight m the stomach 

In children 18 months to 4 or more 
years old suffering from constipa- 
tion, anorexia, faulty gastric secre- 
tion, etc , withl resultant intoxication 
anemia, poor nutrition, and defective 
development, the best results are ob- 
tained by the administration of ipecac- 
uanha in ascending doses Careful 
regulation of the diet is also required 
R St Philippe (Gaz med beige May 
IS, 1913) 
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An ointment of the powder of 
Ipecac (25 per cent ) has been used 
as counterirntant In the early stage 
of bronchitis, when the secretion from 
the lungs is abundant and tenacious, 
ipecac will do good service in non- 
emetic doses Even the inhalation of 
wine of Ipecac in the form of a spray 
produced by hand atomizer has been 
recommended in the treatment of 
hoarseness, winter cough, and bron- 
chial asthma For this purpose the 
wine may be used either pure or 
diluted with 1 or 2 parts of water 
At the first application it sometimes 
excites a paroxysm of coughing, 
which generally soon subsides , but 
should it continue, a weaker solution 
should be used As a rule, the patient 
at first will bear about 20 compres- 
sions of the bulb without nausea 
The inhalation should be used at first 
daily, and in bad cases two to four 
times daily, later, every other day 
suffices, and the interval may be 
gradually extended As the spray is 
used for its topical effect, the patient 
IS directed to spit out, or even to 
rinse out, the mouth at each pause in 
the administration, for a much larger 
quantity of the wine collects in the 
mouth than passes into the lungs In 
this way vomiting and even nausea 
are avoided 

In congestion of the lungs follow- 
ing influenza Huchaid prescribed as 
follows — 

E Powdered ipe- 
cac gr iij (0 2 Grn ) 

Ergotin 3ss (2 Gm ) 

Brandy fSx (40 c c ) 

Mucilage of 

acacia fSinss (100 cc) 

M Sig One tablespoonful every hour 

In the early stages of bronchopneu- 
monia Grasset administers full doses 
of ipecac in the following form — 


5 Powdered ipecac Sij (8 Gm ) 
Bitter orange-peel 5j (4 Gm ) 
Water fSiv (120 c c ) 

Reduce to 3 fluidounces (90 c c ) by boil- 
ing, and add — 

Syrup of orange 

flowers fSj (30 c c ) 

Sig One teaspoonful every three or four 
hours 

In bronchitis, especially in chil- 
dren, and in laryngitis or tracheitis, 
syrup of ipecac is of great value 
The following may be ordered for a 
child 3 years of age, 1-dram (4 c c ) 
doses being given every one and one- 
half to three hours — 

R Ammonii chlo- 

ridi gr xlv (3 Gm ) 

Tmcturm opn 

camphoratcs gr Ixxv (S Gm ) 

Syrupi ipecac- 

uanhce ittc (7 Gm ) 

Syrupi tolutam fSvj (25 Gm ) 
Aguee anisi, 

q s ad fSiij (90 c c ) 

M 

To stimulate hepatic action the 
author gives the powdered extract of 
ipecac in capsules or pill form, never 
using the wine or tincture S 
Floersheim (Med Standard, Dec , 
1913) 

In the treatment of hemorrhage 
It may be used alone or m combination 
with ergot or other antihemorrhagic 
agent It is recommended that for 
this purpose ipecac be given in fre- 
quently lepeated doses until vomit- 
ing ensues It has been successfully 
used in hemoptysis, epistaxis, men- 
orrhagia, etc Subcutaneous injec- 
tions of % grain (0 04 Gm ) of eme- 
tine hydrochloride have been strongly 
recommended by Flandin, Joltram, 
and others in hemoptysis By the 
use of this alkaloid nausea and vomit- 
ing ai e avoided 

The wine of ipecac given m doses 
of 10 to 15 minims (06 to 1 c c ) has 
been successfully used in uterine in- 
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ertia in the first and second stages of 
labor For general use, however, 
other agents are supenor 

Five cases of severe hematemesis 
and melena — m patients with hepatic 
cirrhosis, ulcerative enterocolitis, and 
uremic ulcer of the stomach — treated 
with subcutaneous injection of 1 
gram (0 06 Gm ) of emetine hydro- 
chloride after ordinary remedies had 
failed Hemorrhage ceased and did 
not recur By way of caution, injec- 
tions of Vs ^I’ain (0 02 Gm ) were 
given on the succeeding days An- 
other author found emetine inef- 
fective in 2 cases of severe internal 
hemorrhage in typhoid fever, but ob- 
served cessation of an obstinate and 
abundant intestinal hemorrhage m a 
severe case of jaundice after 3 injec- 
tions of % grain (0 04 Gm ) of eme- 
tine hydrochloride, as well as in a 
case of recurrent epistaxis L Renon, 
Lesne, and F Ramond (Bull et 
mcm de la Soc med des Hop de 
Pans, Jan 29, 1914) 

Ipecac IS used by the writer in dis- 
eases of the heart In disorders ot 
the auricle, which he believes are very 
often of toxic origin, ipecacuanha 
seems to be a valuable adjunct to 
digitalis He prescribes yi gram (0 03 
Gm ) of powdered digitalis and 
gram (0008 Gm ) of powdered ipe- 
cacuanha Nausea is not hastened 
and the effect of the digitalis seems 
to be improved In a person with an 
untreated fibrillation, the pulse being 
very rapid and it regular, the writer 
orders powdered digipuratum 18 
grams (1 2 Gm ) and powdered ipe- 
cac, 5 grains (03 Gm ) made into 12 
powders One every 4 hours until 4 
are taken, one every 6 hours until 4 
are taken, and one every 8 hours 
until 4 are taken Ipecacuanha has 
certain analogies to digitalis which 
suggest It as an adjuvant L F 
Bishop (Med Record, Aug 31, 1918) 

In amebic dysentery ipecac is so 
efficient as to be generally considered 
a specific The most efficient mode 
of administering it appears to be to 


give the alkaloid emetine m the form 
of the hydrochloride (v Emetine) 
Where the whole drug is used, it is 
best given in the dose of 40 grams 
(2 6 Gm ) in pills coated with phenyl 
salicylate and keratin, these coatings 
having for their purpose to prevent 
liberation of the drug until it reaches 
the intestine, nausea and emesis being 
thereby avoided Where given with- 
out such a protective covei mg, the 
drug — often administered to the 
amount of 60 to 90 grains (4 to 6 
Gm ) m severe cases — is expected to 
produce vomiting, after which small 
doses of 2 to 3 grains (0 13 to 0 2 
Gm ) are given every hour, and con- 
tinued until a profuse black stool oc- 
curs This latter is a favorable prog- 
nostic sign, while its non-appearance 
IS significant of danger The great 
depression resulting from this mode 
of administration has to be counter- 
acted by the free exhibition of stimu- 
lants Accoidmg to W iglcsworth, 
the preliminary use of ]/j-fiindounce 
(15 LL ) doses of a satinated solution 
of magnesium sulphate and of 15- 
mmim (1 c c ) doses of dilute sul- 
phuric aeid eveiy two hoiii s with a 
milk diet completely pi events the 
nausea usually induced by ipecac 
(See also Emetine, VoI IV ) 

The author treats amebic dysen- 
tery and hver abscess by employing 
emetine in as large an initial dose as 
possible, pushing it as rapidly as pos- 
sible to toleration, and keeping it 
there until satisfied that the infection 
has been eliminated W M James 
(Amer Jour of Trop Dis and Pre- 
vent Med, Dec, 1913) 

Six cases of amebic dysentery 
treated with emetine The total in- 
jected varied from 2 5 to 14 grams 
with an average of about 3 grams 
Five patients were cured clinically, 
2 were greatly improved, and none 
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died One of the “cured” cases re- 
curred five months later 
The average dose is grain dis- 
solved in 10 to IS minims of normal 
saline solution and injected subcuta- 
neously in the outer or back part of 
the arm over the deltoid This dose 
IS administered daily for three to 
seven days, depending upon the re- 
turn of the stools to the normal in 
number and appearance, the absence 
of amebas, and the healing of the 
ulcers as shown by the proctoscope 
When the signs and symptoms indi- 
cate a clinical cure the emetine should 
be discontinued, for an excess will 
cause bowel irritation, as the author 
witnessed in 2 cases The only re- 
action to hypodermic doses of % to 
1 grain is local induration and ten- 
derness for about one week Rogers 
and others have reported good re- 
sults from giving keratin-coated pills 
of emetine by mouth They caused 
severe emesis in 2 of the author’s 
patients During the treatment the 
patient should have a bland diet and 
rest as much as possible, though con- 
finement to bed seems unnecessary 
Mucus, pus, and blood may con- 
tinue to be evacuated for some time 
after all amebas have disappeared 
from the stools Irrigations and 
topical applications through the proc- 
toscope will materially hasten the 
process of tissue repair F C Yeo- 
mans (N Y Med Jour, Feb 14, 
1914) 

Ipecac has been found very useful 
jn the treatment of that form of acute 
hepatitis which in the tropics eventu- 
ates in hepatic abscess, and is due to 
the ameba of dysentery 

In the diarrhea of cholera Asiatica 
and cholera morbus ipecac, in the 
dose of 3 grains (0 2 Gm ) , given 
every two hours, has been followed 
by good results 

The diaphoretic properties of ipecac 
are not infrequently utilized in the 
beginning of fevers, colds, and other 
inflammatory conditions, for which 


purpose it IS associated with opium, 
as in the ofiicial pulms tpecacuanhce et 
opvi 

In poison-ivy dermatitis the free 
application of a wash consisting of 3 
drams (12 Gm ) of powdered ipecac 
to a pint (500 c c ) of water has been 
recommended by W S Gilmore 
Neall recommends the use of 1 part 
of powdered ipecac in 8 parts each of 
alcohol and ether to relieve the in- 
flammation caused by mosqmto bites 
Powdered ipecac made into a paste 
and smeared on the skin is said to 
relieve the pain and swelling produced 
by the stmg of bees 

C E DE M Sajous 

AND 

L T DE M Sajous, 
Philadelphia 

IRIS, CILIARY BODY, AND 
CHOROID, DISORDERS OF.— 

The ins, ciliary body, and choroid, 
constituting the “uveal tract,” — the 
vascular or nutritive coat of the eye, 
— are best considered together 

The inflammations and degenera- 
tions that commonly affect the uveal 
tract are especially dependent on con- 
stitutional conditions which aie often 
obscure , but which must be carefully 
hunted out and treated The pioper 
regimen or general treatment is often 
more important than local measures 
ANOMALIES OF THE IRIS 
AND CHOROID —Albinism — Ab- 
sence of pigment in the uveal tract 
accompanies the lack of pigment in 
the hair and skin throughout the 
body The ins has a dull, gray-blue 
color , the pupil by ordinary illumina- 
tion may appear red With the 
ophthalmoscope, red fundus-reflex 
may be seen through the iris, and the 
choroidal vessels are distinctly visible 
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against the yellowish-white back- 
ground of the sclera Such eyes usu- 
ally present high errors of refraction, 
for which correcting lenses should be 
worn 

Aniridia is complete absence of the 
ms By ordinary inspection it may 
seem uncertain what the condition of 
the interior of the eye really is But 
with the ophthalmoscope the red of 
the fundus-reflex is obtained through 
every part of the coinea, interrupted 
by a smooth daik circle neai the 
penpheiy of the reflex, the margin of 
the crystalline lens It occuis eithei 
as a congenital anomaly, oi aftei 
trauma causing extrusion of the ms 
or Its folding back on the ciliary 
process 

Coloboma of the iris is an exten- 
sion of the pupil usually downward 
Generally the edge of the ciystalhne 
lens can be seen in the coloboma, and 
often it IS slightly notched The de- 
fect may extend back into the choi oid 
causing a white patch which maj 
reach to the optic ner\ c ‘^luh dc 
fects are often heieditaiy Displace- 
ment of the pupil IS called comtopia 

Coloboma of the choroid is a con- 
genital lack of choroid m some pai t of 
the fundus Sometimes it is meielv 
a rounded area through which the 
sclera is seen , sometimes it extends 
from the equator of the eye back to oi 
including the optic disk It is to be 
distinguished from patches of cho- 
roidal atrophy oi retinal exudation 
by its smooth, -rounded margin Par- 
tial coloboma may involve the super- 
ficial layers, leaving the larger ves- 
sels visible 

Persistent pupillary membrane, the 
remains of the fibrovascular mem- 
brane which closes the pupil during 
early fetal life, appears as one or more 


thieads that stietch acioss the pupil, 
or from the ms to an opaque aiea of 
the lens-capsule within the pupil 
They aie distinguished fiom poste- 
iior synechije by the fact that thev 
arise not fiom the maigin of the 
pupil, but fiom the fiont of the ms at 
some little distance fiom the piipillaiy 
mai gm 

Polycona, multiple pupils, nla^ he 
caused by di\ isinn of the not mal pupil 
into two bv a band of jici sistent pu- 
pillaij membianc oi it ma\ be fiom 
openings in othei paits iif the ms 
Only the cential cu tiue pupil is fui- 
nished w ith a sphinctci muscle PoU- 
coiia sometimes niiscs b\ atiopin of 
some paits of tlic ms !< blowing in- 
juiv and the foimalnm ot turn s\n- 
echire m childliood 

IRITIS, CYCLITIS, IRIDOCY- 
CLITIS 

Plastic inllamimtion ot the ms and 
Clinic l)od\ iiu hides intis ccchtis 
nidoccclitis ]) m m In m itous ind si- 
loiis mtis and the cinctics of iiitis 
n lined sc ])hditu ilicuniitu etc ic- 
coiding to tile su]iposL(l c lUst 

Symptoms — Pun in ind iboiil the 
eye, becoming scccie \\ oi st it night 
ind ]ncc entmg she]) isimh ihsmt 
In jiooi 1\ nouiishtd wonicn ijipiouh- 
ing middle life c\ h it is c.illcd qnut 
tiitis OI meitis net ms without pun 
and cvith little icdncss so th it tin 
ms IS himlc bound down to tin It iis 
capsule before the disease is notued 
Redness is seen in the pencoint,il 
zone, and the coloi of the nis is .il- 
tered and the pupil conti acted In 
hyperemia The ms is thickened and 
Its surface dull Vision is impaiicd 
by haziness of the media Plastic exu- 
date causes the ins to adhere to the 
anterior capsule of the lens, pasta tor 
syncclna When the ciliary body it. 
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much involved, dots of exudate are 
deposited on the posterior surface of 
the cornea, usually on a triangular 
area at the lower part, keratiUs punc- 
tata, and the ciliary region is tender 
to touch 

The synechiae prevent the dilatation 
of the pupil under a mydriatic, the 
pupil therefore becoming irregular in 
shape In a few cases the exudate 
into the ins and the formation of 
synechiae occur while the pupil is 
partly dilated, and the usual con- 
traction of the pupil is prevented 

ETIOLOGY — Intis may be caused 
by traumatism, but usually arises from 
some dyscrasia Half of all cases are 
due to syphilis, other causes m the 
order of their frequency are rheuma- 
tism, anemia, acute febrile diseases, 
diabetes, gonorrhea, gout, and new 
growths in the ins Autointoxication 
of gastrointestinal origin is an impor- 
tant cause of relapsing inflammations 
of the uveal tract In syphilis iritis 
occurs in the secondary stage within 
a year after infection With rheuma- 
tism it may occur with or between 
other manifestations of the disease 
It arises during convalescence from 
acute fevers Patients who have 
latent gonorrhea are liable to attacks 
for many years after infection 

Recent observations seem to show 
that uveal inflammations are due to 
direct bacterial invasion of the uveal 
tract 

DIAGNOSIS — Intis and cyclitis 
quite often coexist Intis may be con- 
sidered absent if there is no visible 
alteration of the ms and the pupil 
dilates widely and evenly under a 
mydriatic Cyclitis is absent if there 
are no deposits on the cornea, or hazi- 
ness of the vitreous, or tenderness of 
the ciliary region Intis and cyclitis 


must be distinguished from keratitis 
by absence of change in the cornea , 
from glaucoma by the contracted 
pupil, and the absence of dilated 
scleral veins, increased tension or cup- 
ping of the optic disk, from pan- 
ophthalmitis by the absence of swell- 
ing of the lids and dense opacity of 
the vitreous, from neuralgia by the 
redness of the eye and the alteration 
of the ins , from conjunctn itis by the 
slight swelling and freedom from 
discharge of the conjunctiva The al- 
terations in the pupil are best seen 
with the ophthalmoscope or after the 
use of a mydriatic In general the 
pupil IS distorted and irregular in 
shape But these irregularities may 
be slight and difficult to make out 
when the pupil is small and adherent 
to the lens capsule all round its 
margin 

PROGNOSIS AND SEQUELiE 
— Intis IS a slow, painful disease, 
dangerous to the future usefulness of 
the eye Eyes that do well may take 
many weeks to recover, and pain may 
continue or increase many days after 
efficient treatment is begun It is 
liable to relapse or recur, especially 
in rheumatic or cachectic patients 
When the whole margin of the pupil 
is bound down to the lens, exclusion 
of the pup%l, the forward current of 
fluid from the posterior chamber is 
obstructed, pushes forward the ins, 
and causes secondary glaucoma Ex- 
tensive plastic deposits about the lens 
and in the vitreous are followed by 
softening and shrinking of the eye- 
ball with detachment of the retina, 
blindness, and degenerative changes 
in all parts of the eye Few cases of 
iritis recover absolutely, although 
many eyes remain quiet and useful 
throughout life The greatest danger 
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IS from recurring" attacks, if the gen- 
eral condition causing the uveal 
inflammation be not recognized and 
overcome 

Sometimes iritis causes a myopia 
that may last for some months 

TREATMENT— The eye should 
be promptly put under the influence of 
a mydriatic, preferably atropine, which 
should be continued until the eye is 
free from redness, except in a few 
cases of cyclitis without iritis, which 
do better with the pupil undilated 
The prevention and breaking up of 
synechias by such a drug is usually of 
greatest importance The eyes should 
be given complete rest, and piotected 
from sudden changes of light Dark 
glasses may be worn in the sunlight 
The general nutation of the patient is 
so important that confinement to a 
dark loom should not be continued 
more than a few days Pam may be 
relieved by bathing the eye with very 
hot water from tliiee to five minutes 
several times a day , oi bv taking 
blood from the temple Sometimes 
dionin gives much relief It should 
be used once or twice a day, cither in 
powder oi a 5 pei cent solution 

The treatment of the gcneial oi 
constitutional condition undei lying 
the attack of iiitis is of equal or 
greater importance than the local 
treatment, and is much moie fre- 
quently neglected 

Intel nally calomel should be given 
irrespective of the cause of the iiitis, 
until the bowels have freely moved, 
and mercury continued by inunction 
or in other forms in the syphilitic 
cases Whatever constitutional con- 
dition IS present is to be carefully 
treated, and tonics used to build up 
the general condition 

The influence of salvarsan is strik- 


mgly faioiablc, sometimes pioducing 
in a few days a cuie that would have 
lequiied as many weeks oi e\en 
months undei oldei methods It 
should, however, be followed by a 
prolonged course of mercury In intis 
arising fiom autointoxication calomel 
may be continued, in doses sufficient 
to keep the bowels loose, for sc\eral 
weeks, care being taken to a\ oid other 
manifestations of mcituinil poison- 
ing Diet should be caiclulh regu- 
lated Hot or Turkish baths i epeated 
at inteivals of one, two, oi moic dajs, 
according to the acuteness of the 
symptoms and the stiength of the 
patient, aie \cii useful 1 ugc doses 
of sodium salicylate ni be gi\cn for 
a few days m acute (.uses Pilocarpine 
sweats may be useful in moic chiomc 
conditions 

Iridectomy — I Ik (.xcision of a part 
of the ins im\ be ucpiiied tui the 
sequels of iiitis ,is exclusion of the 
I'upil ot extensue s\neihia, foi OL- 
tluMon of the pupil its closuie b\ a 
depcjsit of hnipli foi loiiu il opacity 
in fiont of the pupil some j) iit of the 
toinca icmaining ekai , foi jiaitial 
opacity of the lens , oi foi gliiuoma 

Location — Tf done to seeiiie a clear 
jiassagc foi light thiough the dioptric 
media — optual it uii itomy — it must be 
located so light can enter thiough 
the best dioptne sui faces, must be as 
small as will lemain subsequently un- 
obstiiieted, and must be exposed when 
the lids are opened If it is meiely 
to fiee the ins fiom its adhesions, or 
open up a passage fiom the posteiior 
to the anterior chambei, or for glau- 
coma, it should be placed where it will 
ordinarily be hidden as much as pos- 
sible beneath the lids For glaucoma 
it should be large, including one- 
fifth of the circumference of the ins, 
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and should extend up to the ciliary 
margin 

Technique — ^An incision is made in 
the cornea between the location for 
the iridectomy and the corneal mar- 
gin, slightly longer than the width of 
the iridectomy and parallel to the 
corneal margin This is made either 
with a narrow Graefe knife or a lance- 
shaped keratome A pair of iris-for- 
ceps is introduced and the ins seized 
near its pupillary margin, and the 
part so caught is drawn outside the 
corneal incision Sometimes the ins 
can be better separated from adhe- 
sions by a blunt ins-hook which is 
pressed upon the pupillary edge of the 
ins until It catches under it, and 
draws it out through the corneal in- 
cision A sufficient portion of the 
ins having been drawn out, it is cut 
off with fine scissors, the stump is 
returned within the eye, care being 
taken to free it entirely from the cor- 
neal incision , and the eye is closed 
with a light dressing until the corneal 
wound ceases to allow the escape of 
the aqueous Usually but a few hours 
are required for this 

Iridectomy should not be done for 
the sequelae of iritis until long after 
the eye has become free from redness 
or irritability 
CHOROIDITIS 

Plastic inflammation and atrophy 
of the choroid is more of a chronic 
degenerative piocess than an acute 
inflammation It often accompanies 
similar inflammation of the ins and 
ciliary body, and is variously desig- 
nated choroiditis, iridochoroiditis, and 
choroidal atrophy 

VARIETIES — When one or two 
large areas of the choroid are affected 
at once it is called diffuse choroiditis 
When small areas are affected, the 


remainder of the choroid being nor- 
mal, it IS called localized choroiditis if 
only one or two patches appear, or 
disseminated choroiditis if there are 
several When the region of the mac- 
ula is involved it is called central 
choroiditis, and a form of the central 
occurring in old persons is called 
senile The process may affect only 
the superficial layer of the choroid, 
or It may involve the deeper layer 
SYMPTOMS — Only the appear- 
ances revealed by the ophthalmoscope 
are characteristic of this disease, al- 
though It may be attended with dis- 
comfort or aching in and about the 
eyes, flashes of light, impairment of 
vision by scotomata, or clouds due to 
vitreous opacities In the early stages 
of exudation the choroid may be 
swelled , it is lighter and yellower 
than normal, and may be veiled by 
haziness of the vitreous, but there are 
I’o pigment deposits Later, as the 
process passes on to atrophy, the mar- 
gins and parts included in the affected 
area show brown or black pigment de- 
posits, between which may be seen 
the large vessels of the deep layer of 
the choroid or the white sclera 
Throughout the disease the retinal 
vessels run over the affected area 
undistuibed When the atrophy and 
pigment deposits are complete, the 
appearances produced tend to con- 
tinue throughout life 

ETIOLOGY — The causes of in- 
flammation of the ins and ciliary body 
similarly affect the choroid Espe- 
cially IS it liable to present lesions due 
to syphilis or tuberculosis In ad.di- 
tion. It IS liable to suffer from eye- 
strain in hyperopia, astigmatism, and 
most extensively in myopia Exces- 
sive use of the eyes and exposure to 
excessive light and heat, especially 

&-5 
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when habitually concentrated on one 
part of the choroid, are also important 
causes 

DIAGNOSIS — Choroiditis is recog- 
nized with the ophthalmoscope by the 
color and pigmentation of the affected 
areas It has to be distinguished 
from exudation or opaque nerve- 
fibers in the retina which hide all de- 
tail of the pigment layer and some 
parts of the retinal vessels, and from 
coloboma of the choroid, which has a 
smooth margin where parts of the 
largest choroidal vessels may be seen 
against a white backgiound 

PROGNOSIS — Choroidal inflam- 
mation IS always serious Its obscure, 
persistent causes, difficult of recogni- 
tion and removal, make it generally a 
disease likely to continue until it has 
done very grave damage to the eye 
It is worth every effort to perma- 
nently check Its progress Cases 
where it is localized and does not in- 
volve the macula are the most favor- 
able, and may end m cuie without 
noticeable impairment of vision 

TREATMENT — Complete rest for 
the eyes, often under a mydriatic, is 
impoitant, with protection from sud- 
den changes or great excess of light, 
or exposure to heat This will some- 
times require a change of occupation, 
as the giving up of cooking or black- 
smithing Correcting lenses must be 
constantly worn, and during the acute 
stage much use of near vision should 
be avoided The underlying dys- 
crasia must also receive efficient treat- 
ment, for upon this will depend the 
persistence and extension of the dis- 
ease and the ultimate results Syph- 
ilis should be combated by the pro- 
longed use of mercury, with, some- 
times, iodides late in the disease A 
general tonic regimen is generally 


required Outdoor life is beneficial, 
and on account of its depressing in- 
fluence upon general nutrition, pro- 
longed confinement to a dark room 
should be carefully avoided 

UVEAL TUBERCULOSIS is of 
more frequent occurrence than was 
formerly supposed It is usually 
secondary to a tuberculous focus sit- 
uated elsewhere in the bod}- When 
chronic, its prognosis is compai atn ely 
good under efficient treatment foi the 
general disease, especially undei the 
use of tuberculin 

The ins is commonh involved m 
children Small, isolated, giay nod- 
ules appear scattered thioughout that 
membiane, these are attended with 
the oidmary symptoms of iritis If 
the cause be not lecognized and ef- 
fectively treated, the ins becomes 
bound down bv posteiior svnechise, 
and vision reduced to light peiception 
by lesions of the deepci parts of the 
eye, befoie the disease becomes quies- 
cent 

1 ubeiculosis of the choioid may be 
cither acute oi chionic I he acute 
condition anscs in acute general 
tuberculosis of children and young 
pel sons, during the last few days or 
weeks of life The choi oidal incolve- 
ment is quite common, but is only re- 
vealed by the ophthalmoscopic ex- 
amination and will escape notice un- 
less carefully looked for The tuber- 
cles aie seen as oval or lounded yel- 
lowish spots, devoid of pigmentation, 
and one-half the size of the optic 
disk oi less 

Chronic tuberculosis of the cho- 
roid may take either of two distinct 
forms A laige mass or tumor may 
develop, presenting most of the symp- 
toms of other choroidal tumors This 
form IS rare, but its nature has long 
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been recognized. In the other form 
the tubercles are small, occur singly 
or one or two at a time successively, 
run their course in a few weeks or 
months, and leave a patch of choroidal 
atrophy with marked pigment de- 
posits Such lesions occur in young 
or even older adults They are not 
very rare, but only recently has it 
been recognized that they are of 
tuberculous origin 

DIAGNOSIS — ^The appearance of 
the lesions, though suggestive, is not 
characteristic The ins nodules are 
seen in children, while those of syph- 
ilis appear later in life The patches 
of choroidal tubercle have quite in- 
definite borders, and are at first free 
from pigment Later the pigment ap- 
pears in the midst of the patch rather 
than about its margin 

But the diagnosis must rest chiefly 
on the various tests with tuberculin 
These are of great value Only after 
skin tests and tuberculin injections 
have repeatedly failed to give local or 
general reactions, can this cause be 
excluded The focal reaction may be 
noticeable on close examination of 
the uveal lesion m a minority of cases 
It is the most convincing proof of the 
nature of the process 

PROGNOSIS — This has been com- 
pletely changed by the recognition of 
the nature of these lesions and the 
development of tuberculin therapy 
Without such tieatment the eye was 
greatly damaged or lost With it the 
great majority of eyes improve and 
continue useful, and in some cases 
reco^ery is piactically complete 
TREATMENT— This includes the 
general regimen for tuberculosis, with 
special care not to use the eyes for 
close work, and atropine foi acute in- 
flammatory manifestations A series 


of tuberculm injections should be 
given, beginning with very small 
doses given about once a week, and 
continued over many months, or one 
or more years Until the general lia- 
bility to tuberculous lesions is over- 
come the eye will not be safe from re- 
currences 

PURULENT INFLAMMATION 
OF THE IRIS, CILIARY BODY, 
AND CHOROID —Although in 
grave plastic iritis hypopyon may 
appear, the exudate becoming largely 
purulent, these cases running the 
general course of plastic iritis require 
no separate consideration A totally 
aistmct clinical picture is presented 
when general suppuration of the 
uveal tract occurs The condition is 
then called suppurahve choro'id%Us, or 
tndochoroiditis, or from its involve- 
ment of all parts of the eye, panoph- 
thalmitis 

SYMPTOMS — The disease begins 
with great disturbance of vision, pain 
in and about the eye, and general red- 
ness The conjunctiva, the lids, and 
often the tissues of the orbit become 
greatly swelled Haziness of the 
vitreous quickly pi events any view of 
the fundus, and the eye rapidly be- 
comes entirely blind The pain con- 
tinues to increase until the scleio- 
corneal coat is perforated, allowing 
exit to the contained pus Then pain 
rapidly diminishes, the swelling goes 
down, and the eyeball soon shrinks to 
a small, sightless, and generally harm- 
less stump phthisis bulbi 

ETIOLOGY — Suppuration of the 
uveal tract arises from infected wounds, 
either accidental or operative, from 
perforating ulcer or abscess of the 
cornea, or thrombosis of the orbital 
veins in orbital cellulitis It may also 
be produced by metastasis or em- 
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bolism in connection with abscess in 
other parts of the body, in pyemic 
conditions, puerperal sepsis, oi ery- 
sipelas, or in cerebrospinal menin- 
gitis, influenza, scarlatina, and other 
acute specific fevers 
diagnosis — T he disease cannot 
escape notice unless masked by pre- 
vious inflammation of the orbit, ery- 
sipelas of the lids, or suppuration of 
the cornea, or unless it occur in the 
'Course of exhausting disease, when 
the local reaction may be slight, and 
the loss of vision unnoticed by the 
dull or unconscious patient It is to 
be distinguished from other oculai 
inflammations by the opacity of the 
vitreous and rapid loss of sight, or 
when It supeivenes upon corneal ul- 
cer, by inciease of pam and swelling 
PROGNOSIS — ]\Tost cases run a 
rapid couise to complete blindness and 
phthisis bulbi In a few the reaction is 
less severe and a puiulent accumula- 
tion in the vitieous simulating m ap- 
pearance glioma of the i etina remains 
indefinitely Such cases are called 
'pseudo glioma In a veiv few cases 

in children, wheie the puiulent cho- 
iMdstis follows specific fevers, and 
efc^etjally ceiebrospmal meningitis, 
stswme sight is retained, and the vit- 
re,cm-s humor may subsequently clear 
up to a consideiable extent 
TREATMENT — Pam is most 
p^’-omptly leheved and the disease cut 
sV/it by enucleation of the eye, but 
thj? iias in a few cases been followed 
by death from meningitis Some 
authors believe that the risk of menin- 
gitis IS increased by enucleation, but 
this is very doubtful if proper care is 
taken to cleanse the wound and secure 
free drainage 

When, because of the patient’s con- 
dition or disinclination, enucleation 


cannot be done, the eye should be 
poulticed, and aftei two oi three days 
opened by a fiee mcision across the 
cornea that will pei mit the escape of 
the crystalline lens and all purulent 
accumulations Analgesics, such as 
morphine and acetanilid, may be 
necessary until the e> e is opened If 
the eye retains some sight, poulticing 
is improper, rest, atropine, and bleed- 
ing from the temple aie indicated 
Even where the eye is blind, but the 
pain and swelling not se\ere, as in 
pseudoghoma, it may be wise to defer 
operation until the geneial health is 
impio\ed 

TUMORS OP THE UVEAL 
TRACT — ^This is a not \eiy unusual 
seat of secondaiv tumors, although 
they may attract little attention, ap- 
pealing late and gi owing slowly The 
following aie the pnncijial piimary 
new growths — 

Cyst of the ins is apt to follow a 
penetrating wound m which a bit of 
epithelium oi e\ clash has been im- 
jilantcd on the ins It maj ha\e the 
foim of a sei oils cist oceupving a 
laige pait of the antciioi chamliei, or 
an epithelial peail on the suiface of 
the Ills Either foim may cause 
secondary glaucoma It should be 
excised 

Gumma may develop in the iris, 
causing one or more rounded swell- 
ings, attended with nitis, oi in the 
ciliary body, wheie it is also attended 
with inflammation, and may cause 
ciliary staphyloma either from its pri- 
maiy swelling or by thinning of the 
overlying sclera by absorption so 
that It cannot resist intraocular pres- 
sure In the ins it usually leaves a 
thinned and atrophied spot through 
which may m some cases be seen the 
fundus-reflex Active antisyphilitic 
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treatment is indicated Salvarsan 
causes rapid improvement 

Ossification of the choroid is often 
found in eyeballs that have long been 
blind, and have undergone extensive 
degenerative changes It may cause 
sympathetic irritation, but not in- 
flammation, of the fellow-eye 

Sarcoma may arise primarily in 
either part of the uveal tract In 
the ins it appears as a tumoi which 
grows very slowly, usually brown 
and deeply pigmented, sometimes of 
lighter color, with visible vessels 
Sarcoma of the ciliary body may 
first manifest itself in the pupil or by 
pushing forward the iris, or it be- 
comes adherent to the ins and by its 
growth drags the ins away from its 
ciliary attachment, revealing the tu- 
mor beneath 

Sarcoma of the choroid starts as a 
rounded displacement of the retina, 
which is not wavy like an ordinary 
detachment, and through which large 
vessels may be seen 

For many months or years uveal 
sarcoma grows slowly, giving rise to 
no other symptoms, this is its fiist, 
or latent, stage Then it causes in- 
creased tension of the eyeball and in- 
flammation the second, or inflamma- 
tory, stage The third stage begins 
when It perforates the sclera and be- 
gins to invade neighboring tissues 
It now grows rapidly The fourth 
stage begins with the extension of the 
disease by metastasis to other organs 
Diagnosis — In the early stage the 
ophthalmoscopic examination reveal- 
ing the tumor, and its repetition at 
sufficient intervals showing increase 
in the size, gives definite and reliable 
information After the retina be- 
comes detached it is very difficult to 
determine if the detachment be pri- 


mary or due to the tumor In this 
stage transillumination of the eyeball 
through the sclera may be of gieat 
importance When the retinal de- 
tachment IS accompanied with in- 
creased tension of the eyeball the 
presence of a tumor is very probable 
Exploratory or partial operations are ( 
to be avoided, owing to the danger of 
favoiing extension or metastasis 

Treatment — The earliest possible 
removal of the tumor is indicated In 
a few cases of sai coma of the ins this 
may be accomplished by iridectomy, 
removing the giowth with the ins 
from which it springs In all other 
cases the eye must be enucleated, 
and if perforation of the sclera has 
occuried the oibit should be emptied 
of its contents 

Carcinoma of the choroid is al- 
ways secondary and occuis at an ad- 
vanced stage of the primary disease 
Nevertheless in a few cases the ex- 
amination of an eyeball enucleated 
for tumor has occasionally led to the 
diagnosis of cancer, and the fiist 
lecogmtion of the presence of the 
primary growth in some othei organ 
If the carcinomatous natuie of the 
tumor IS known, its removal is only 
justified to give relief fiom pain, 
since lesions elsewheie will prove 
fatal before the tumor in the eye 
causes othei complications ‘ 

Edward Jackson, 
Denver 

IRON — Iron {fetutm) is a metal- 
lic element occuiring widely in nature, 
both in the animal and vegetable king- 
doms and in inorganic compounds, 
chiefly iron oxide, caibonate, sulphide, 
and silicate From its ores non is ex- 
ti acted by first roasting in air, then re- 
ducing the resulting oxide with carbon 
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As descnbed in the U S Pharma- 
copoeia, iron occurs in the form of fine, 
bright, non-elastic wire The prepara- 
tion of pure iron universally used, how- 
ever, IS “reduced iron,” made by heating 
ferric oxide, FesOs, in a stream of 
hydrogen gas, the latter taking up the 
oxygen of the oxide to form water and 
leaving a fine, blackish, odorless, and 
tasteless powder, insoluble in water and 
alcohol, but dissolving in mineral acids 
with the formation of salts 

Iron compounds are also known as 
chalybeates, or martial preparations 
(Mars god of war') Mineral springs 
containing iron supply the so-called 
chalybeate waters Two series of iron 
compounds exist — the ferrous, usually 
greenish in color, and containing a rela- 
tively large proportion of the metal, and 
the ferric, generally of a reddish-brown 
or, in dilute solutions, yellow color 
PREPARATIONS AND DOSES 
— The official iron preparations may be 
conveniently classified in thiee groups 
First, the bland, or those devoid of 
energetic local effects, which may be 
subdivided into three classes, the in- 
soluble and soluble solids and the 
liquids, second, the astringent or styp- 
tic, and third, the compound, in which 
theie enters another active medicinal 
agent m addition to the iron — 

I Bland Preparations 
(o) Sohds Insoluble tn Water 
Ferrum rcductum (redactum, BP, 
reduced iron), required to contain not 
less than 90 per cent of pure iron 
Dose, 1 gram (0 06 Gm ) 

Fern carbonas saccharatus (saccha- 
rated ferrous carbonate), containing not 
less than 15 per cent of ferrous car- 
bonate [FeCOg] It IS made by dis- 
solving 5 parts of ferrous sulphate in 
hot distilled water, 3^ parts of sodium 
bicarbonate in warm distilled water, 


filtering the two solutions, adding the 
former to the latter, washing the re- 
sulting precipitate repeatedly with hot 
distilled water, mixing it intimately 
with 8 parts of sugar, evaporating to 
dryness on a water bath, i educing it to 
a powder, and mixing with it, if neces- 
sary, enough dried sugar to make 10 
parts The pioduct is a greenish- 
brown powder, odorless, sweetish and 
then ferruginous in taste, only in part 
soluble in water, but dissolving com- 
pletely upon the addition of hydro- 
chloric acid, forming a yellowish liquid 
Dose, 4 grains (0 25 Gm ) 

Ptlulce fern caibo7iatis (pills of fer- 
lous carbonate, Blaud’s pills), made by 
lubbing up 8 parts of potassium car- 
bonate with a little glycerin and water, 
adding 16 parts of granulated ferrous 
sulphate and 4 parts of sugar, pre- 
viously triturated, and rubbing the 
mass thoioughly into it, assumes a 
gieenish color One pait each of 
ti agacanth and althea ai e then incor- 
porated and, if necessary, a little more 
water added, to pioduce a mass of 
pilular consistence If these pills are 
to be kept they must be coated, as 
they undergo change after a short 
time, becoming oxidized and tuining 
red Dose, 2 to 5 pills 

Best effects obtuned from iron car- 
bonate by giving It immediately after 
mixing, and having the ferrous sul- 
phate and potassium carbonate in 
separate bottles So prepared and 
taken, the precipitated carbonate is 
not long enough exposed to the air 
to produce the sesquioxide The 
water used in making the two mix- 
tures should be boiled in order to 
expel the air R E Van Gieson 
(N Y Med Jour, April 11, 1908) 

Massa fern caibonatts (mass of fer- 
rous carbonate, 'Vallet's mass), made 
by dissolving 100 parts of ferrous sul- 
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phate and 46 parts of monohydrated 
sodium carbonate separately in boiling 
distilled water, adding syrup to the iron 
solution, filtering and cooling both, 
gradually introducing the iron solution 
into the carbonate solution, washing the 
resulting precipitate with syrup and dis- 
tilled water, expressing the water from 
it, mixing It with 38 parts of clarified 
honey and 25 parts of sugar, and evap- 
orating the product on a water bath, 
with constant stirring, until it is re- 
duced to 100 parts by weight Dose, 4 
grains (0 25 Gm ) 

Magma fern hydroxid%,'i^ F (ferric 
hydroxide), [Fe(OH) 3 ], a brownish- 
red, insoluble magma, made by adding 
diluted ammonia water to a solution of 
ferric sulphate and collecting and wash- 
ing the precipitate Used in. the 
preparation of the arsenic antidote 
(see Fern hydro x%dum cum magnestt 
oxido) 

Fern hypophosphts, N F (ferric 
hypophosphite), [Fe(H 2 P 02 ) 3 ], a 
grayish powder, odorless and almost 
tasteless, practically insoluble in water, 
more readily soluble in the presence of 
dilute hypophosphorous acid or in a 
warm, concentrated solution of the 
citrate of an alkali metal, — with which 
It forms a green solution, — and freely 
soluble in hydrochloric acid Dose, 3 
grains (0 2 Gm ) 

( 6 ) Solids Soluble in Water 

Fern extras, U S P VIII (ferric ci- 
trate), [Fe 2 (C 6 H 507 ) 2 -i- 6 H 20 ], pure 
enough to contain at least 16 per cent 
of metallic iron, and occurring in thin, 
reddish-brown scales, slightly feriugin- 
ous in taste, slowly but completely solu- 
ble m cold water, and insoluble in alco- 
hol Dose, 4 grains (0 25 Gm ) 

Fern phosphas (the soluble fer- 
ric phosphate , iron phosphate with 
sodium citrate ) , [ Fe 2 ( PO4 ) 2 + N a^- 


CoHsOt], containing at least 12 per 
cent of metallic iron, and occurring in 
bright-green scales, with an acidulous, 
slightly saline taste, freely soluble in 
water, and insoluble in alcohol It be- 
comes discolored upon exposure to 
light Dose, 4 grains (0 25 Gm ) 

Fern pyrophosphas, N F (the sol- 
uble ferric pyrophosphate, iron pyro- 
phosphate with sodium citrate), [Fe 4 - 
(P 207 ) 3 -)-Na 3 C 6 H 507 ], containing 
not less than 10 per cent of metallic 
iron, and occurring in apple-green 
scales, with an acidulous, slightly saline 
taste, and freely soluble in water 
Dose, 4 grains (0 25 Gm ) 

Fern et ammonn extras (iron and 
ammonium citrate ) , [ ( N H 4 ) 3 Fe(C 6 - 
1 ^ 507 ) 2 ], containing not less than 16 
per cent of iron, and occurring m gar- 
net-red scales having a saline, slightly 
ferruginous taste, deliquescent in moist 
air, and freely soluble in water Dose, 
4 grams (0 25 Gm ) 

Fern et ammonn tartras, U S P 
VIII (iron and ammonium tartrate), 
[(NH 4)3 Fe(C 4 H 406 ) 3 ], not less than 
13 per cent of iron, and occurring in 
garnet-red to reddish-brown scales, 
having a sweetish, slightly ferruginous 
taste, and very soluble in water Dose, 
4 grams (0 25 Gm ) 

Fern et potassn tartras, U S P 
VIII (iron and potassium tartrate, tar- 
trated iron), [Fe 203 K 2 (€ 411400 ) 2 ], 
not less than 15 per cent of iron, and 
occurring in gamet-red to 1 eddish- 
brown scales, having a sweetish, fer- 
ruginous taste, and freely soluble m 
water Dose, 4 grains (0 25 Gm ) 

(c) Fluid Preparations 
Liquor fern et ammonn acetatis 
(solution of iron and ammonium 
acetate, Basham’s mixture), made by 
adding to 50 parts of the official solu- 
tion of ammonium acetate, 6 parts of 
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dilute acetic acid, 4 parts of tincture of 
ferric chloride, 12 parts each of aro- 
matic elixir and of glycerin, and finally 
enough water to make 100 parts Dose, 
4 fluidrams ( 16 c c ) 

Basham’s mixture is acidified by 
the use of dilute acetic acid to pre- 
vent the precipitation of any ferric 
hydroxide (brown color sometimes 
noticed in a poorly made prepara 
tion) from a poorly prepared solu- 
tion of ammonium acetate It must 
not be dispensed with alkalies Fore- 
man and Gertler (Jour Ind State 
Med Assoc , Oct , 1909) 

Mistura fern compostfa, N F (com- 
pound iron mixture, Griffith’s mix- 
ture), made by rubbing up 18 parts each 
of myrrh and sugar and 8 parts of pot- 
assium carbonate with 700 parts ot 
rose water, adding 60 parts by volume 
of spirit of lavender and 6 parts of 
ferrous sulphate, the latter previously 
dissolved in rose water, and finally add- 
ing enough rose water to make 1000 
parts by volume and mixing thoroughly 
Dose, 4 fluidrams (16 c c ) 

Vtnum foil, N F (wine of iron), 
made by dissolving 4 parts by weight of 
iron and ammonium citrate in 70 parts 
by volume of white wine, adding 6 parts 
of tinctuie of sweet oiange-pcel and 10 
parts of syrup, and finally adding 
enough white wine to make 100 parts, 
the mixture is to be set aside two days, 
then filtered Dose, 2 fluidrams (8 c c ) 
II Astringent Preparations 
(a) Solids 

Fern chloridum (ferric chloride, 
iron perchloride, sesquichlonde, tri- 
chloride), [FeCl 3 -{- 6 H 20 ], containing 
not less than 22 per cent of metallic 
iron in the form of chloride, and occur- 
ring in orange-yellow, crystalline pieces, 
with a strongly astringent taste and 
perhaps a faint odor of hydrochloric 
acid It deliquesces in moist air, is 


freely soluble in water and in alcohol, 
and melts to a reddish-brown liquid at 
96° F (35 5° C ) Dose, 1 gram 
(0 06 Gm ) 

Fern sulphas (ferrous sulphate, cop- 
peras), [Fe SO 4 -f- 7 H 2 O], occurring 
as large bluish-gieen crystals with a 
saline, astringent taste, freely soluble 
in water, but insoluble in alcohol The 
crystals effloresce in dry air, become 
coated through oxidation with a brown- 
ish layer of basic ferric sulphate when 
exposed to moist an, and lose 6 mole- 
cules of the watei of crystallization 
when heated to 239° F (115° C) 
Dose, 3 grains (0 2 Gm ) 

Fern sulphas eisiccatus (exsiccated 
or dried ferrous sulphate), [approxi- 
mately 2 FeS 04 3 H 2 O], made by 
heating the preceding on a watei -bath, 
constantly stirring, until the product is 
reduced to between 64 and 65 per cent 
of its initial weight, and powdering the 
residue The latter is giayish white and 
dissolves slowly but completely in water 
Dose, 2 grains (0 125 Gm ) 

Fern sulphas gianulatns (granulated 
fen oils sulphate, precipitated ferrous 
sulphate) [FeS 04 71 120 ] , made by 
dissolving ferrous sulphate in boiling 
distilled water, adding dilute sulphuric 
acid and filtering while hot, concen- 
tiating the solution by evaporation, and 
precipitating it by the addition of alco- 
hol The product is a pale, bluish-gi een, 
crystalline powder, soluble in alcohol 
Dose, 3 grains (0 2 Gm ) 

Fern et ammonii sulphas, U S P 
VIII ( ferric ammonium sulphate , am- 
moniofernc alum), [FeNH 4 (S 04 ) >- 
-I-I 2 H 2 O], not less than 115 per cent 
of metallic iron, and occurring in violet, 
efflorescent crystals with an acid and 
astringent taste, soluble in 3 parts of 
water, but insoluble in alcohol Dose, 
7)4 grains (0 5 Gm ) 
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(&) Ltqmds 

Liquor fern chlondi (solution of 
ferric chloride), containing not less 
than 29 per cent of the salt or 10 per 
cent of iron, and made by heating iron 
wire with hydrochloric acid, filtering, 
adding more hydrochloric acid, mixing 
with nitric acid, warming again, remov- 
ing the nitric acid, and adding hydro- 
chloric acid and water to make a speci- 
fied volume of solution The product 
IS a reddish-brown liquid, with an acid, 
strongly astringent taste and acid re- 
action Dose, iy 2 minims (01 c c ) 
Liquor fern suhsulphatis (solution of 
ferric subsulphate, iron persulphate, or 
basic iron sulphate [approximately 
Fe40 (504)5], Monsel’s solution), a 
preparation of variable chemical com- 
position, containing an amount of the 
basic sulphate corresponding to not less 
than 13 57 per cent of metallic iron It 
is made by treating ferrous sulphate 
with hot sulphuric and nitric acids, de- 
stroying the nitric acid, and diluting to 
the proper concentration, and occurs as 
a reddish-brown liquid, strongly styptic 
and acid, miscible with water and alco- 
hol in all ratios without decomposition 
Dose, 3 minims) (0 2 c c ) , used chiefly 
locally 

Liquor fern tersulphatis (solution of 
feme sulphate or iron tersulphate or 
sesquisulphate [Fe2( 804)3], contain- 
ing about 36 per cent of the sulphate) 

It IS made in much the same manner as 
the preceding, but with different pro- 
portions of the ingredients Used in 
the preparation of ferric hydroxide, 
and of ferric hydroxide with magne- 
sium oxide (arsenic antidote) 

III Compound Preparations 
(a) Solids 

Fern et quinines citras, U S P VIII 
(iron and quinine citrate), containing 
115 per cent of quinine and 13 5 per 


cent of metallic iron, and occurring in 
reddish-brown scales with a bitter, 
slightly ferruginous taste, slowly deli- 
quescent, slowly soluble in cold water, 
more readily soluble in hot water, and 
partly soluble in alcohol Dose, 4 
grains (0 25 Gm ) 

Fern et quinines citras (the soluble 
iron and quinine citrate), containing 
the same percentages of quinine and 
iron as the preceding, and occurring in 
greenish, golden-yellow, bitter and deli- 
quescent scales, rapidly soluble in cold 
watei, and partly soluble in alcohol 
Dose, 4 grains (0 25 Gm ) 

Fern et strychnines citras, U S P 
VIII (iron and stiychnine citrate), not 
less than 09 nor moie than 1 per cent 
of strychnine and 16 pei cent of non, 
and occurring in garnet-red to yellow- 
ish-brown scales, with a bitter, mildly 
ferruginous taste, deliquescent when 
exposed to moist air, soluble in water 
and partly soluble in alcohol Dose, 2 
grains (0 125 Gm ) 

Pilulce aloes et fern, N F (pills of 
aloes and iron), made by mixing 7 Gm 
(108 grains) each of puiified aloes, 
dried ferrous sulphate, and aiomatic 
powder, incorporating enough confec- 
tion of rose to make a mass, and divid- 
ing into 100 pills Dose, 2 pills 

Pilules fern lodidi (pills of ferious 
iodide [Felo]), each containing enough 
of the iodide to yield 2/, grain (0 04 
Gm ) of metallic iron and % gram (0 05 
Gm ) of iodine, together with licorice, 
balsam of Tolu, sugar, etc Dose, 2 
pills 

(b) Liquids 

Fern hydro vidum cum magncsii 
orido (feme hydroxide with magne- 
sium oxide, arsenic antidote), made by 
mixing 10 fluidrams (40 c c ) of the 
official solution of feme sulphate 
(liquor fern tersulphatis) with 4 fluid- 
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ounces (125 c c ) of water, rubbing 150 
grams ( 10 Gm ) of magnesium oxide 
with cold water to a smooth mixture, 
transferring the latter to a 1 -quart 
(liter) bottle, filling it three-fourths 
full with water, and shaking Just be- 
fore use, the magnesia mixture is added 
gradually to the iron solution in anothei 
bottle, and the whole shaken Dose, 4 
fluidounces ( 120 c c ) 

EliAir fern, quimnce et strychnince 
phosphatum, U S P VIII (iron, quin- 
ine and strychnine phosphates), each 
fluidram (4 cc ) of which contains 
about 1 gram (0 06 Gm ) of ferric 
phosphate, Yi grain (0 03 Gm ) of qui- 
nine and %o grain (0 001 Gm ) of 
strychnine Dose, 1 fluidram (4 c c ) 
Glycentum fern, qiiinina et strych- 
nince phosphatum, U S P VIII (gly- 
cerite phosphates of non, quinine and 
strychnine), each 15 minims (1 cc ) ot 
which contains about 1)4 grams (008 
Gm ) of soluble ferric phosphate, 2 
grains (0 12 Gm ) of quinine phosphate, 
and Ysq gram (0 0008 Gm ) of strych- 
nine Dose, 15 minims (1 cc) 

Syiupus fern, quimnce ct strychnince 
phosphatum, N F (syrup of phos- 
phates of iron, quinine and strychnine), 
made by mixing 1 part of the preceding 
preparation with 3 parts of syrup 
Dose, 1 fluidram (4 c c ) 

Syrupus fein lodidi (syrup of fer- 
rous iodide), containing about 5 per 
cent of ferrous iodide, and occurring 
as a pale-green liquid with a sweet, 
strongly ferruginous taste and giving 
a neutral reaction Dose, 15 minims 
(1 cc) 

Vinum fern amarum, N F (bitter 
wine of iron), made by dissolving 5 
parts of soluble iron and quinine citrate 
in SO parts of white wine, adding 6 
parts of tincture of sweet orange-peel 
and 30 parts of syrup, and finally 


adding enough white wine to make lOO 
paits Dose, 2 fluidrams (See) 
Among the other preparations con- 
taining non recognized m the National 
Formulary, the following may be men- 
tioned — 

Ehxu fcni hypophosphitis (N F) 
Dose, 1 flmdiam (^4 c c ) 

Eh Ml fern laitatis (A F ) Dose, 1 
fluidram (4 c c ) 

Elixir feni phosphatis (N F) 
Dose, 1 fluidram (4 c c ) 

Ehxu gcntiancc ct fcni phosphatis 
(N F) Dose 1 fluidiam (4 c c ) 
Ehxu vialti et feui (N F ) Dose, 
4 fluidrams (16 c t ) 

Ehxu pcpsini ct fun ]' HI) 

Dose, 2 fluidrams (8 t c ) 

Extiaitum fcni pomatum (\ F ), 
(feiialcd cvtiact ot ipplcs, crude 
malale of iron) Dose 10 giains (06 
Gm ) 

Liqnoi fnn alhnmuiati (N F) 
Dose 2 lluidiams (8 c l ) 

1 iqiioi fcni pLptonati (\ F) 
Dose 2 lluidianis (8 t c ) 

Liqiioi jcni piptoiiati it manqani 
(N I* ) Dose 2 tUiuh'uiis (8 c e ) 
Liqiioi fill i pi otoi him idi ( N F ) , 
(solution of feirous thlorule [heCD], 
30 pci cent ) Dose, 10 minims 
(0 6 e e ) 

Liqiioi ziiiii ct fcni compositus 
(N F ) Used locally and evteinally 
as antiseptic aslimgcnt and dcodoiant 
Puhis fern ct gmnina citiatis effer- 
vescens (N F III) Dose, 90 grams 
(6 Gm ) 

Pulvis fern phosphatis effeizvicens 
(N F III) Dose, 90 grams (6 Gm ) 
Syrupus calcii lactophosphatis et 
fern (N F) Dose, 1 fluidram 
(4 c c ) 

Syiupus fern citro-todidi (N F 
III), (tasteless syrup of iodide of 
iron) Dose, 30 minims (2 c c ) 
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Syrupus fern lactopliosphatis (N 
F ) Dose, 1 fluidram (4 c c ) 

Syrupus fern saccharah solubihs 
(N F ) Dose, 75 minims (See) 
Syrupus fern et mangam lodtdi 
(N F ) Dose, 15 minims (1 cc) 
Tmetura fern chlondi cetherea (N 
F ), (Bestucheffe’s tincture, Lamotte’s 
tincture) Dose, 1 fluidiam ("4 cc ) 
TmcHcra ferti cttro-chlondv (N F ), 
(tasteless tincture of iron, not reacting 
with tannin) Dose, 10 minims (0 6 
c c ) 

Tmetura fern pomata (N F ), (fer- 
rated extract of apples) Dose, 1 flu- 
idram (4 c c ) 

Vmum pruni virgmiarue fetratum 
(N F ) Dose, 1 fluidram (4 c c ) 
Following are some of the unofficial 
iron preparations more or less com- 
monly in use — 

Ferrous lactate [Fe(C3H503)2 + 
SHgO], containing about 19 per cent of 
metallic iron, and occurring in greenish- 
white crusts made up of small needles 
or scales It has a sweetish, ferrugin- 
ous taste, is slowly soluble in 40 parts of 
cold water, freely soluble in a solution 
of an alkali citrate, and almost insoluble 
in alcohol It is readily oxidized, and is 
best ordered in a dilute, syrupy prepara- 
tion Dose, 5 grams (0 3 Gm ) 

Ferropynn (fernpyrin) [(C11H12- 
^20)3 (FeCls)2], a compound consist- 
ing of approximately 36 per cent of 
ferric chloride and 64 per cent of anti- 
pyrm, and occurring as a yellowish- 
red powder, with an acid and astrin- 
gent taste, soluble in 5 parts of water 
and in alcohol Dose, 5 grams (0 3 
Gm ) As an injection it may be used 
in a 1 or 1 5 per cent solution, and as a 
hemostatic in a 20 per cent solution or 
in dry form 

Ferric salicylate, occurring as a violet- 
gray powder, slightly soluble in 


75 

water Dose, 3 to 10 grains (02 to 

0 6 Gm ) 

Ferric manganese citrate (iron and 
manganese citrate), occurring in 
brown scales, very slightly soluble in 
hot water Dose, 3 to 10 grains (02 
to 0 6 Gm ) 

Soluble ferric arsemte (ferric arsen- 
ite and ammonium citrate), containing 

1 4 per cent of arsenic and about 15 
to 18 per cent of iron, and occurring 
in freely soluble green scales It is 
suitable for subcutaneous injection 
Dose, to 1 gram (0 03 to 0 06 Gm ) 

Trifernn (feme paranucleinate), a 
compound prepared by treating cows’ 
milk casein with pepsin and precipitat- 
ing the solution with a ferric salt It 
contains 22 per cent of iron, 9 per cent 
of nitrogen, and 2 5 per cent of phos- 
phorus m 01 game combination, and 
occurs as a tasteless powder, soluble 
only m dilute alkalies Dose, 5 grains 
(0 3 Gm ) 

Aisentruernn, an arsenoparanucleate 
of iron standardized to contain 0 1 per 
cent of arsenic, together with about 16 
per cent of iron and 2 5 per cent of 
phosphorus in organic combination It 
occurs as an orange-colored, tasteless 
powder, soluble only m dilute alkalies 
Dose, 5 grains (0 3 Gm ) 

Ferratin (sodium ferrialbuminate), 
piepared from egg albumin and pure 
iron salts, and containing 6 per cent of 
iron in organic combination It occurs 
as a light-brown, tasteless powder, sol- 
uble in dilute alkalies Dose, 7j^ 
grains (0 5 Gm ) 

Arsenof ei ratm (sodium arsenofern- 
albuminate), similar to the preceding, 
but with arsenic introduced into the 
ferrialbuminic acid to the extent of 0 06 
per cent It occurs as a brown, taste- 
less powder, soluble in water Dose, 
7j4 grains (0 5 Gm ) 
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Ovoferrm, a 5 per cent solution of 
an artificial proteid product — formed 
by electrolysis of serum albumin — with 
“masked” iron present to the extent of 
04 per cent The solution is reddish 
brown in color, slightly aromatic in 
taste, contains 9 per cent of alcohol, 
and IS incompatible with alkalies, 
though not with acids Dose, 2 to 4 
fluidrams (8tol6cc) 

Hemogallol, an organic iron com- 
pound produced by precipitating dilute 
defibrinated blood with a saturated solu- 
tion of pyrogallol, and occurring as a 
reddish-brown, insoluble, and nearly 
tasteless powder Dose, 4 to 8 grains 
(025 to 0 5 Gm ) 

Hemol (parahemoglobulin , t educed 
hemoglobin), an organic non compound 
produced through the reduction of 
blood by shaking it with zinc dust and 
watei, and said to contain iron to the 
extent of about 3 per cent It occurs as 
a dark-bi own, insoluble, neat ly tasteless 
powdei Dose, 2 to 8 grams (0 12 to 
0 5 Gm ) 

Hemoglobin (red coloiing matter 
of the blood) , occui i ing as a bi ownish- 
red powdei or in scales, soluble in 
water Dose, 75 to 150 giams (5 to 
10 Gm ) daily in wine or syrup 

MODES OF ADMINISTRA- 
TION — Oral — In the anemias non 
should be used in a non-astrmgent 
form, VIZ , as i educed iron oi the offi- 
cial pill of ferrous carbonate (lllaud’s 
pill) Insoluble preparations such as 
these are considered the most efficient 
therapeutically Where it is desired to 
prescribe iron in solution, the soluble 
phosphate, the double citrate of iron 
and ammonium, and the double tartrate 
of iron and potassium are most useful 
The “scale salts” of iron, 'le , the salts 
of the vegetable acids, such as the two 
last mentioned, are for the most part 


neutral in reaction, and can be pre- 
set ibed either in neutral, alkaline or 
acid solutions, the scale salts contain- 
ing alkaloids such as quinine and 
strychnine, howevei, cannot be pie- 
scribed in alkaline solutions, without 
piecipitation of the alkaloids (Foieman 
and Geitler) The salts of the mineral 
acids, e g , the chloride and sulphates, 
aie acid in leaction and should be pre- 
scribed m acid solutions 1 he least 
constipating preparations of iron aie 
non lactate and the double tai Irate of 
non and potassium (F P 1 leniy) 
Iron need not be guen ottener than 
tliiee times a daj as its abscuption is 
slow^ at best Small doses of non, such 
as )4 to 54 giam (001s to 001 (nn ), 
lie often quite as cilcitnc. as the. huger 
amounts gencrall\ jucscrilicd and less 
i])t to upset the stomaeh ( llare) 

The ofiitnl tnu tiifL of Krrn ehlo 
rule IS s most dis i ihk coiii- 
pouml to tike ^ bittir tonn is the 
simpU ihlution ot tlu ofluiil luiuor 
ftin in n. hloriili to the sti(.i>L,tli of 
tilt tUHtiirt mil tlu uhlition of 
l>ljttrm \ foniuil i ulutli the 
luthor his list (I lur i loiif> timt is — 

R 7 \q jet 1 1 jt n Jilo- 

I idi '?5 p irts, 

Aqua di s 

lata O'! p iris ) 

q s acl (40 t t 1 
Clycemn fsij (8 ct) 

The streiif^th of this is slit,htlj less 
thin th it of the tinttuit Wluii ,^i\tii 
with milk — 10 to 30 drops in 10 to 30 
drams of milk — this makes a p il it- 
able mixture, whieh does not ittaek 
the teeth and undoubtedh, fiom the 
strong affinity of the perehloiuk for 
proteids, contains some masked or 
changed iron differing from the per- 
chloride In anemia in general this 
mixture will give good results, and 
for that following or attending rheu- 
matism it IS the remedy par excel- 
lence R E Van Gieson (N Y Med 
Jour, April 11, 1908) 



IRON (SAJOUS) 


77 


The syrup of the iodide of iron is 
acid in reaction, diluted hypophos- 
phorous acid being used in its prep- 
aration It can, however, be pre- 
scribed with Fowler’s solution, as 
neither the acid nor alkali are enough 
in excess to cause precipitation, the 
alkali of the one neutralizes the acid 
of the other, forming a comparatively 
neutral solution In the pill of the 
iodide of iron reduced iron and 
iodine combine to form ferrous 
iodide These pills should always be 
freshly prepared, as the iron readily 
oxidizes, becoming ferric iodide, 
which is very difHcult of assimila- 
tion W H Foreman and J H 
Gertler (Jour Ind State Med Assoc, 
Oct, 1909) 

In chlorosis and chlorotic forms 
of secondary anemia the following 
recommendations as to treatment, in 
addition to rest and diet, are made 
by the author — 

When gastric irritation is not pres- 
ent, the following mixture may be 
given — 

Fern sulphatis gr iij (0 2 Gm ) 
Magnesii sul- 
phatis 5j (4 Gm ) 

Acidi sulphurici 

diluti TTtv (0 3 cc) 

Syrupi aurantii (4 c c ) 

Aquce chloro- 

formi q s ad Sj (30 c c ) 

M Sig Three times a day after 
meals 

Or, 

IJt Ltquorts fer^t 

perchlortdt itlxv (0 9 c c ) 
Magnesii sul- 
phatis 5j (4 Gm ) 

Glycerim 3j (4 c c ) 

Aquce chloro- 
formi q s ad 5j (30 c c ) 

M Sig Three times a day after 
meals 

If there is slight irritability of the 
stomach, instead of the above acid 
preparations, one of the following 

may be given — 


R Pilule fern car- 

bonatis gr v (03 Gm ) 

EATtracti aloes gr ss (0 03 Gm ) 

Ft in pil no j 

Sig Two to be taken three times 
a day after food 

Or, 

Fern sulphatis 

exsiccati gr ij (0 13 Gm ) 

Extracti aloes gr ss (0 032 Gm) 
Extracti rhamni 

purshiance gr j (0065 Gm ) 
Ft in pil no j 

Sig Three times a day after meals 

When irritability of the stomach 
IS marked, it is advisable to give at 
first one of the scale preparations of 
iron, eg — 

Fem et am- 

momi citratis gr viij (0 52 Gm ) 
Sodii bicarbo- 

natis gr x (0 65 Gm ) 

Syrupi aro- 

matici Sj (4 c c ) 

Aquce chloro- 

formi q s ad (30 c c ) 

M Sig Three times a day after 
meals 

A laxative pill to be taken at night 
W H Willcox (Practitioner, Sept, 
1913) 

When the stomach rebels against in- 
organic iron, ferratm may be advan- 
tageously given with milk or other 
liquid food It IS quite suitable for 
children, to whom one-half the adult 
dose of it may readily be given Ovo- 
ferrm is another useful preparation, 
which IS not dissociated by the gastric 
juice into the astiingent chloiide of iron 
and therefore fails to affect the diges- 
tion, though asserted to have m notice- 
able degree the property of exciting the 
appetite Arsenof eri atose, hemogallol 
and hemol are among the numerous 
other available preparations 

Hypodermic — The citrate of iron is 
as good as, if not superior to, any other 
preparation for hypodermic use The 
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dose generally employed is 16 minims 
(1 c c ) of a 10 per cent solution If 
injected into the buttocks or muscles of 
the back this generally causes a sharp 
pain, which lasts for some time Ac- 
cording to Lepine this inconvenience 
may be avoided by using a larger quan- 
tity (40 minims — 2 5 c c ) of a weakei 
(4 per cent ) solution, only slight ten- 
derness resulting Other compounds of 
iron that have been used hypodermically 
are the citrate of iron and ammonium, 
the citrate of iron and manganese (15 
minims or 1 c c of a 20 per cent solu- 
tion — Da Costa), peptonized iron (25 
minims or 1 6 c c of a 10 per cent solu- 
tion on alternate days — Rosenthal), and 
iron cacodylate ( to grain or 0 03 
to 0 045 Gm daily — Gilbert and Lere- 
boullet) Ferric citrate, sodium caco- 
dylate (containing arsenic), and strych- 
nine sulphate are frequently injected in 
combination 

Intravenous — Intravenous injections 
of iron have been recommended by 
Apoiti and others for the purpose of 
causing a rapid and marked increase of 
hemoglobin peicentage The soluble 
double salts should alone be used, in 
ordei to prevent piecipitation of the 
blood albumins, and the injection should 
be given caiefully and slowly, to avoid 
central nervous depression The indi- 
cations for this route of introduction 
would appear to be quite limited Ac- 
cording to Grocco, the intravenous are 
no more efficacious than hypodermic 
injections 

Rectal — Defibrinated bullock’s blood 
has been given by enema in cases of 
gastric intolerance to iron The hypo- 
dermic route IS, however, to be pre- 
ferred 

INCOMPATIBILITIES —Iron is 
incompatible with all astringent vege- 
table preparations, which contain tannin 


and form with iron the tannate, an in- 
tensely black compound Calumba and 
quassia are the only commonly bitter 
tonics that may be combined with iron 
Ferrous salts foim green precipitates 
with alkalies and alkaline caibonates, 
lime water, magnesia, and the carbo- 
nates of calcium and magnesium They 
are also incompatible with salts of mer- 
cury, silver, and gold, sulphides, chio- 
mates, and oxidizing agents such as 
potassium permanganate and Indrogen 
dioxide Ferric salts foim brown pre- 
cipitates with the alkalies, alkaline 
earths and their carbonates, and are 
also incompatible with albumin, readily 
oxidized alkaloids such as morjihine and 
apomorphme, sulphides, sulphates, thio- 
sulphates, and hypophosphitcs , iodides 
and hydnodic acid , guauicol salicy- 
lates, and lesotcinol, guaiat, aloin, and 
the essential oils of cloves cinnamon, 
gaultheiia, and tin me hciiic. salts 
turn mucilage of gum aiabic into a 
gelatinous material 

CONTRAINDICATIONS — Intei- 
nal use of non is conti undicatcd m 
pronounced organic disease oi maikcd 
111 liability of the gastiointcstinal mu- 
cous mcmbianc (Knott) \utoinloM- 
cation and constipation aie senous im- 
pediments to the favorable action ot 
non compounds (Van Gieson), and 
should be overcome in so fai as is jios- 
sible before and during the use of this 
drug Iron is said to be contraindicated 
when pulmonary hemorrhage exists or 
threatens, as well as in all acute pul- 
monary affections 

Symptoms of dyspepsia do not 
contraindicate the use of iron prep- 
arations, but in such case functional 
investigation of the stomach should 
precede the use of iron Iron prep- 
arations are contraindicated in or- 
ganic stomach diseases, with hyper- 
acidity or hypersecretion, and if 
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existing dyspeptic troubles are in- 
creased by the use of the iron 
Eisner (fherapie der Gegenwart, 
Bd xlvi, No 6 , 1905) 

Iron should not be used in con- 
valescence from enteric fever or 
dysentery till a considerable period 
has elapsed, and then only with cau- 
tion Neither should it be prescribed 
in the anemia accompanying intes- 
tinal irritability in tuberculous dis- 
ease Knott (N y Med Jour, Nov 
28, 1908) 

The use of iron may be dangerous 
in anemias associated with gastric 
symptoms, in which an examination 
of the stools for occult blood to ex- 
clude the presence of ulceration 
should always be made before pre- 
scribing it, and in anemias of tuber- 
culous origin, in which it may 
activate the morbid process by in- 
creasing oxidation Certain cases of 
chlorosis in association with tuber- 
culosis are benefited, but in the 
average case of pulmonary tuber- 
culosis it only serves to aggravate 
the condition H Huchard and C 
Fiessinger (Revue de therap medico- 
chir, March IS, 1910) 

Lepme advises caution in the admin- 
istration of citrate of iron hypoder- 
mically where the kidneys are not 
sound, since even where they are 
healthy injections that are too concen- 
trated may lead not only to the usual 
harmless poljmria, but to anuria and 
even nephritis Such treatment is alto- 
gether contraindicated in anemic pa- 
tients suffering from hepatic cirrhosis, 
epistaxis, hemorrhoids, metrorrhagia, 
etc , as it predisposes to hemorrhages 
PHYSIOLOGICAL ACTION 
— Locally, iron in the form of simple 
inorganic salts such as ferric chloride, 
acts as an astringent by reacting with 
the protein of the tissues — including the 
blood — ^to form a precipitate of iron al- 
buminate The latter soon constitutes 
a protective layer over the deeper tis- 


sues, keeping them from being corroded 
by the dissociated acid portion of the 
salt, e g , the chloride ion The albu- 
minate of iron, the various forms of 
“organic” or undissociable iron, and the 
double salts of iron fail to precipitate 
tissue proteins, and therefore differ 
fundamentally in their local action from 
the simple iron salts, being both non- 
astringent and devoid of irritating 
properties 

The iron salts of the mineral acids 
are more astringent, more perma- 
nent, more easily affected by tannin 
and other iron precipitants, precipi- 
tate albumins more readily, are per- 
haps more readily absorbed, and have 
a more irritant effect upon the di- 
gestive organs than the salts of the 
vegetable acids Foreman and Gert- 
ler (Jour Ind State Med Assoc, 
Oct, 1909) 

General Effects — Information as to 
the direct effects of iron upon the nerv- 
ous system, circulation, etc , can be 
obtained only by injecting intravenously 
one of Its non-astringent double salts, 
such as the double tartrate of iron and 
sodium, for upon administration by 
other routes absorption is too slow to 
yield acute effects and if a s%mple in- 
organic salt were given intravenously 
the blood would be clotted through 
precipitation of its proteins, thrombosis 
resulting Experimentation in animals 
has shown that the direct action of iron 
upon the nervous system is manifested 
in primary irritation, followed by pa- 
lalysis, of the latter The heart and 
vessels are but little affected by iron, 
which can therefore not be said to 
exert an astringent effect by causing 
vasoconstriction The gastrointestinal 
tract, however, is apparently specifically 
irritated by iron, the mucous membranes 
of this canal proving, in the experi- 
mental animals, to be the seat of marked 
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swelling and congestion, at times even 
accompanied by localized hemorrhages 
Vomiting frequently occurs, and the 
appearance of blood in the vomitus and 
feces IS sometimes noted The kidneys 
also seem to be subject to a special un- 
favorable influence on the part of iron, 
repeated injection of small amounts of 
iron citrate having been found by 
Kobert to cause lenal congestion, albu- 
minuria and the elimination of casts 
The respiration is at first accelerated by 
iron given intravenously, then becomes 
slow and difficult Death in acute ex- 
perimental iron poisoning occurs from 
asphyxia the result of central respira- 
tory paralysis 

Taken by mouth, iron fails to pro- 
duce any evident general effects in the 
normal organism, even when ingested in 
' inorganic form and in large amount 
The symptoms noted after excessive 
doses are those of direct gastrointes- 
tinal irritation, due to the astnngency of 
the compounds intioduced hven upon 
continued use of only modeiate doses, 
the same action is exerted, impel feet 
digestion, constipation and abdominal 
pain being the results Iron piepaia- 
tions tend to augment the acid secietion 
of the stomach (Buzdygan) 

Absorption of ingested iron, whether 
in inoiganic or organic foim, takes 
place chiefly from the duodenum It is 
believed that in the stomach iron, m 
whatever form taken, is for most part 
changed to the chloride (ferrous chlo- 
ride — Cervello) owing to the presence 
of hydrochloric acid in this organ 
Next it combines with protein material 
to form albuminates , then, entering the 
duodenum, is either taken up in solid 
form by leucocytes and the intestinal 
epithelial cells or absorbed in solution 
The old theory that only “organic” com- 
pounds of iron— « e , those containing it 


in a “masked” state so that its presence 
IS not revealed by ordinary test reagents 
such as ammonium sulphide and potas- 
sium dichromate — could be absorbed 
from the alimentary tract, has been con- 
clusively disproved by Kunkel, Gaule, 
and others The amount permanently 
absorbed, however, is never very laige, 
most of the iron ingested passing di- 
rectly out with the stools and an addi- 
tional considerable propoi tion being 
later re-excreted into the bowel after 
absorption Animal experimentation 
has revealed that vheieas, aftei the ad- 
ministration of iron by mouth, the duo- 
denal epithelium as well as that of the 
upper part of the jejunum shows gran 
ules of iron deposited in its constituent 
cells, that of the stomach, the low'ci part 
of the jejunum, and tlic ileum docs not 
contain such granules The metal soon 
after passes into the mesenteric 1\ mph- 
glands and the spleen Imt sc\ci d days 
latei IS found to ha\c agun migiated, 
liemg now picscnt m Ingest .unoimt in 
the livei and in tlic einllieluim of the 
colon, including the cecum 1 hat non 
absorbed actually does become deposited 
foi a time in the In or lus been diiectly 
pi oven by compaimg the content of 
iron in the hveis of ^oung animals fed 
on milk alone with that in the Incis of 
others fed on milk to which non had 
been added, the amount of non was 
found gi eater in the laltei senes of 
animals than in the formci Wheie 
there is a deficiency of hemoglobin some 
of this iron, which may ongmallj have 
been administered in inorganic form, is 
very probably built up in the livci to 
hemoglobin, an intermediate stage in 
this conversion being the organic non 
compound known as ferratin 

In addition to its storage in the spleen 
and liver, iron has been observed to be- 
come deposited in the bone-marrow 
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upon intravenous injection of its com- 
pounds in animals Some have attrib- 
uted to it a specific power to stimulate 
the blood-forming organs, exemplified 
in the rapid improvement witnessed in 
cases of chlorotic anemia to which in- 
organic iron has been given That the 
increased activity of these structures, 
however, is not merely the result of 
addition of raw material necessary for 
the carrying out of their hematopoietic 
function has not been conclusively 
proved 

Report of a study of the assimila- 
tion of iron contained in human 
milk, goats’ milk, spinach, yolk of 
egg, and ferratin The iron of 
human milk was absorbed in the pro- 
portion of 80 per cent , and 75 per 
cent was assimihated For goats^ 
milk these figures were, respectively, 
33 per cent and 28 per cent for the 
raw milk, and 15 and 9 per cent for 
boiled milk The iron of spinach was 
absorbed in a proportion of 642 per 
cent and 61 5 per cent was assimi- 
lated The yolk of egg gave figures 
of 64 9 per cent and 619 per cent 
For ferratin the author found 23 78 
per cent for absorption and 23 39 
per cent for assimilation Thus, the 
iron contained in food is more com- 
pletely absorbed and is retained in 
larger proportion than the iron of 
ferruginous preparations Krasno- 
gorsky (Jahrb f Kinderheilk , Bd 
XIV, S 651, 1906) 

Report of experiments leading to 
the following conclusions All com- 
binations of iron, whether adminis- 
tered in food or in medicine, on 
reaching the stomach, are to a cer- 
tain extent changed into an ionized 
form of iron Simultaneously any 
protein component of the ferrugin- 
ous compound is converted into dif- 
fusible peptone It appears probable 
that the loosely combined iron with 
the peptone is directly absorbed as 
alkaline iron-peptone, the loose com- 
bination of the iron with the pep- 
tone hinders the precipitation of the 


iron as oxyhydrate, a compound 
which is non-absorbable The prac- 
tical outcome of these experiments 
IS that It IS immaterial in what form 
iron IS administered, preference may 
be given to the preparation which 
appears to be best suited to the 
stomach H Schirokauer (Zeit f 
klin Med , Med Chronicle, Nov, 
1909) 

In all persons there is an excess 
of iron in the blood over that which 
IS combined with hemoglobin, nor- 
mally, such excess bears a ratio, to 
the total amount of iron, of average 
42 to 1 In pernicious anemia the 
ratio IS markedly elevated, approach- 
ing 2 to 1 P H C Fowell (Quar- 
terly Jour Med , vol vi, p 179, 
1912) 

The writers found, by macroscop- 
ical chemical methods, that m per- 
nicious anemia there is a constant 
and marked siderosis or deposit of 
iron in the spleen and liver In pul- 
monary tuberculosis siderosis is con- 
stant in the spleen, but very slight 
or absent in the liver, even though 
the latter is cirrhotic In non-tuber- 
culous cirrhosis there is siderosis m 
both spleen and liver, usually pre- 
dominating m the latter In cardiac 
and renal affections the spleen is 
usually, and the liver always, free 
from iron pigment In general, the 
spleen and liver are the chief organs 
showing siderosis, though sometimes 
the pancreas, thyroid, and lymphatic 
glands also contain iron pigment 
J Chalier, L Nove-Josserand, and 
Boulud (Lyon med , March 23, 1913) 

In a patient who suffered from an 
extensive hemorrhagic encephalitis in 
the cortex the iron reaction was not 
demonstrated in the cortical ganglion 
cells m this case, but was obtained 
in a cell reaction in the plasma-like 
cells of the pia-arachnoid and in the 
elastic coats of the smaller cortical 
arteries McCarthy (Amer Jour 
Med Sci , March, 1914) 

The commercial ^'peptonized” iron 
(a mixture of ferric oxide and peptone) 
and other similar preparations have 
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been asserted to stimulate the leuco- 
C 3 d:es to invade the epithelial layer of 
the intestinal 'O-illi This fact may have 
some relation to the absorption of the 
drug 

Excretion of absorbed iron, as al- 
ready intimated, is a relatively slow- 
process, and takes place almost exclu- 
sively through the epithelium of the 
large intestine No increase over the 
very small amount normally excreted 
through the kidneys is observable after 
administration of additional iron medic- 
inally Neither does it pass out from 
the liver into the intestinal tiact with 
the bile, whence it is inferred that what- 
ever iron is to be excieted is conveyed 
to the intestinal epithelium thiough the 
blood-stream According to Jlochhaus 
and Quincke, excretion of iron pre- 
viously accumulated m the submucous 
tissue of the large intestine is piobably 
effected thiough the extrusion of iron- 
laden leucocytes 

The amount of iron noimally ab- 
sorbed from the food, as well as the 
quantity excieted daily, have both been 
shown to be veiy small While the 
total weight of iron in the body of an 
adult is about 40 to 55 giains, the 
amount absorbed from the food each 
day IS only about %2 to % gram 
Stockman found j54 gram m the diet of 
a young lady living in the ordinary way 
and taking an average amount of food, 
while in that of 2 chlorotic girls who ate 
very little the quantity averaged %5 
grain a day The total excreted daily 
by all channels is correspondingly small 
— less than %o gram, of which only % 2 o 
to grain passes out in the urine 

In experiments performed by Skvort- 
zoff to ascertain the effect of medicinal 
administration of iron on nitrogenous 
metabolism in the healthy organism, no 
pronounced action m this direction was 


observed Daily doses of 5 to 7^4 
grains caused a very slight decrease in 
the assimilation of the nitrogenous por- 
tions of the food 

UNTOWARD EFFECTS AND 
POISONING — ^Unfavorable results 
from the use of non are piactically 
limited to gastrointestinal initation, the 
pioduction of a sensation of fullness 
and abnoimal waimth in the head, or 
frontal headache, and occasionally, epi- 
staxis or hemorrhage fiom the throat or 
lungs, particulaily in the presence of 
lung tubeiculosis Constipation, indi- 
gestion, and gastric pain are the most 
fiequent of the gastiomtestinal disturb- 
ances piodiiced Tach}caidia, precor- 
dial discomfort, insomnia, and an acnei- 
form oi erythematous itching eiuption 
aie other conditions that have been 
attributed to the administiation of non 
Bladder iintation causing frequent 
micturition and, in childicn, enuresis 
are at times caused b} it 

Seiious acute poisoning fiom non is 
not likely to occur unless it be from in- 
tiavenous injection absoijition bj other 
loutcs being loo slow to pci mil of dan- 
gcious geneial toxic cltects I cpine re- 
jioits, however, that a little over 45 
gtains (3 Cm ) of the ciliate injected 
hypodeimicallv has produced vomiting, 
fever, and malaise lasting sevcial hours 
Kobeit has desciibcd a pathological 
condition which he tcims the “metallic 
kidney, ’ the i esult of an attempt of the 
kidneys to eliminate an excess of iron in 
the blood, and which consists of an ac- 
cumulation of the metal in the epithelial 
cells of the convoluted tubules , this may 
be so marked as to pioduce evident ob- 
struction m tho tubulai lumen 

The symptoms of maitial poisoning 
or sidensmus are those of a distress- 
ing artificial plethora, aggravated by 
the coexisting constipation There is 
violent arterial pulsation — most felt 
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in the carotids, with distressing pal- 
pitation, bursting headache, etc — 
even fever, intense flushing of the 
face, injected conjunctivas, and tin- 
nitus aurium There is epigastric ten- 
derness, with a feeling of weight and 
dull pain The tongue is darkly fur- 
rowed, the appetite impaired or lost, 
and there are irregular, colicky 
spasms Where the gastrointestinal 
mucous membrane had previously 
been in a very irritable — congested 
or ulcerated — condition, the addi- 
tional irritation of iron gives rise 
to continuous diarrhea J Knott 
(N Y Med Jour, No\ 28, 1908) 

Pronounced and even lethal gastro- 
enteritis may result from ingestion of 
excessive amounts of the more irri- 
tating iron salts such as Monsel’s salt 
and ferric chloride 

Morgenstern, in a detailed study of 
the effects of various iron preparations 
on the teeth, found that ferratin, iron 
albuminate, reduced iron, and a solution 
of the saccharate of iron and manganese 
had no deleterious action whatever, that 
ferric citrate and the wateis of some 
chalybeate springs exerted a very mild 
caisstic effect and that tincture of feme 
chloride, ferrous sulphate, ferrous lac- 
tate, and the waters of certain other 
iron-bearing springs caused a more or 
less marked decalcifi cation of the teeth 
and imparted to them a brown color 
The chloride and iodide of iron were 
found particularly prone to awaken 
toothache, producing this effect in a 
few days, where predisposition al- 
ready exists, even in a 1 1000 
solution 

Prophylaxis and Treatment — The 
most important prophylactic measure is 
to overcome constipation both before 
and during the administration of iron 
by the use of laxative remedies The 
latter, e g , aloes, are sometimes given 
in the same preparation with the iron. 


but as this tends to accelerate unduly 
the passage of the iron itself out of the 
intestinal tract, it is preferable to ad- 
minister the laxative separately 

In the event of intense irritation of 
the mucous membranes by iron salts, 
baking soda, soap, or tannic acid are 
useful as antidotes 

Injury to the teeth from iron may be 
avoided either by employing only the 
compounds known to be inoffensive in 
this particular, by ordering the solution 
to be taken through a glass tube, or, if a 
solid preparation is to b<=‘ used, by pre- 
scribing it in gelatin-coated pills or 
capsules 

THERAPEUTICS —The most im- 
portant indication for the exhibition of 
iron is the presence of certain forms of 
anemia, viz , those in which the hemo- 
globin of the blood is present in less 
amount than normal Moreover, this 
applies particularly in those varieties in 
which the hemoglobin index, or relation 
of hemoglobin percentage to percentage 
of red coipuscles, is low, i,e , va chlo- 
rosis and chlorotic forms of anemia, 
such as are commonly met with in tuber- 
culosis, syphilis, malignant disease and 
many other conditions Anemias, the 
result of hemorihage, chronic poison- 
ing by lead, mercury, and arsenic, the 
presence of parasites in the intestine, or 
the pullulation of malarial organisms in 
the blood are also benefited by iron, 
though special attention must be paid 
in these conditions to removal of the 
original cause of the anemia 

Hemoglobin may be deficient either 
because of defective hematopoiesis 
(formation of blood) or by reason of 
excessive hemolysis (destruction or 
breaking up of the red corpuscles) 
The best results with iron are obtained 
in cases belonging to the former class 
In progressive pernicious anemia. 
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however, iron is believed frequently to 
be productive of some good when given 
in combination with arsenic 

Most cases of chlorosis are com- 
pletely cured by iron, the condition of 
the blood being not alone coriected, but 
subsidiary phenomena such as edema, 
gastric disorder, and amenorrhea caused 
to disappear indirectly owing to the 
restoration of the hemoglobin to an 
adequate level Accoidmg to A Hof- 
mann the iron acts by stimulating the 
process of blood-formation in the bone- 
marrow, although in normal animals 
(not those rendered anemic by blood- 
letting) he found only some increase in 
the number of led cells ciiculating, and 
of the fat in the bone-mat low, without 
any increase of cell formation in the 
manow Wheie hemoglobin is defi- 
cient, accoi cling to this investigator, it on 
acceleiates the ripening and entiance 
into the circulation as non-nudeated 
cells of the young eiythiocytes pioduLcd 
in the bone-maiiow 

Treatment with iron <)nL>ht to be 
continued, as a rule, from six weeks 
to two months, m ordei to proeure 
all Its useful effeets All three types 
of anemia — toxic infectious, n.iul 
hemorrhagic — should l)c tre ited th it 
length of time In toxic anemia, such 
as chlorosis, two essenti iK precede 
the prescription of iron — the restori- 
tion of the gastric functions by the 
use of diet and absorbent powders, 
and the regul iri^ation of the bowels 
Laxatives should ])e ordered, to be 
combined later with iron The fol- 
lowing formulae are useful — 

R Iron and po- 
tassium tar- 
trate gr iss (009 Gm ) 

Pulverised rhubarb. 

Heavy magnesia, 

of each gr j (0 06 Gm ) 
Extract of 

cinchona gr iss (0 09 Gm ) 

M et ft pil no j Sig Two to be 
taken before meals 


R Feirou^ car- 
bonate gr ISS (0 09 Gm) 

Aloes gr (0 02 Gm ) 

Extract of 

rhubarb gr j (0 06 Gm ) 

M et ft pil no J Sig Two to be 
taken before meals 

R I) on and potas- 
sium tai irate, 

Extract of rhubarb, 

Ext) act of gentian 

of each gr K\\ (S Gm) 

Extract of 

nux vomica gr mij (OS Gm ) 

M et ft pil no \j Sig Two to 
be taken at meals 

Metrorrhagia due to anemia in 
\oung Qirls can often he stopped by 
gniiM th( following in pill form — 

R Pcnoiis cor- 

honati. gr iss (0 09 Gm ) 

Ligofin gr J (()()(> Gm ) 

Qxiinuu h\- 

d) ol)} omuii gi (1)01 Gm ) 

1 \ tun f of hi /- 
ladonna- 

Inn IS gi (DOOS Gm ) 

M il ft pil no J Sig Two to be 
I iki n 1)1 toll nu ils 

1 Inch lid ind Iii'^sin^ii (I i therap 
en Mii^t nudii lnullt'^, \ \ Med 

Jour , I e 1) J(S, 191 1 ) 

Vs foi the dose ol lion lequircd m 
inemias sinall amounts such as 1 or 2 
giains (0U() Ol 0 12 (iin ) ol leclueed 
iron Ol the cailionate tin ee times daily 
'll c gcnci ally sultieient an\ liigei quan- 
tity l)cmg useless to the oig<inism and 
meiel}/ tending to incicasc gastiointes- 
tinal iiritation Where the tongue is 
heavih eoatecl, the breath offensive, and 
the bowels constipatetl, the administra- 
tion of iron should be preceded by a 
puige (Henry) It is to be borne in 
mind, too, that where gastiie hyper- 
acidity already exists, iron may aggra- 
vate the dyspeptic symptoms, unless the 
digestive affection has been set right be- 
fore It IS ordered (Buzdygan) Where 
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hydrochloric acid secretion is, on the 
other hand, diminished, iron is often of 
service in improving the appetite and 
gastric functions For these purposes 
ferrous sulphate is one of the best 
preparations to use, though in some 
cases the stomach may prove intolerant 
of It Where feeble digestion and con- 
stipation coexist the addition of aloes to 
iron, as in the Pihila aloes et fern, is 
recommended A combination intro- 
duced by Squire under the appellation 
^^Mistura fern laxans” may also be 
ordered under these circumstances 

B Fern sulphatis gr ij (0 12 Gm ) 

Magnesii sulphatis Sj (4 Gm ) 

Acidi sulphunci diluti irtiij (02 cc) 
Spintus chloroformt it\,xx (125 cc) 
AqiMB menthcB piper’- 

it(B q s ad f5j (30 c c ) — M 

In cases of anemia in which a prompt 
and intense effect of iron is desired, or 
where non is not tolerated by the gas- 
trointestinal tract, hypodermic adminis- 
tration has pi oven of marked efficacy 
For further infoimation concerning 
methods of prescribing iron the readei 
IS referred to the section on Modes of 
Adminisprai ion 

Neuralgia due to anemia is greatly 
benefited by large doses of the tincture 
of ferric chloride (30 minims — 2 cc) 
or of the saccharated carbonate (20 
grains — 13 Gm), given three times 
daily Feiripyim, a red crystalline 
compound of iron with antipynn, might 
also be used in doses of 4 to 8 grains 
(0 25 to 0 5 Gm ) in these cases 
Amenorrhea dependent upon anemia is 
benefited by the citrate of iron, either 
alone or combined with strychnine 
The dysmenorrhea often occurring in 
anemic young women is also' overcome 
by iron (Parsons) 

In the anemia of malaria, if the 
spleen is enlarged and the portal cir- 


culation engorged, a purge, e g , com- 
pound jalap powder, with or without 
podophyllm, should precede the ad- 
ministration of iron According to 
Schussler, Prussian blue (feme ferro- 
cyamde) possesses antipenodic as well 
as tonic properties, and may be sub- 
stituted for quinine in doses of 5 grains 
(0 3 Gm ) every three hours where the 
farmer fails 

The hemoglobin-regenerating ac- 
tion of iron IS best availed of by giv- 
ing insoluble preparations, inasmuch 
as the researches of Dumont have 
served to indicate that iron is ab- 
sorbed by phagocytes, and those of 
Fleig, that insoluble iron provokes 
this process of phagocytosis more 
actively than the soluble prepara- 
tions 

A second effect of the adminis- 
tration of iron IS to stimulate oxi- 
dation Iron also directly excites 
the glands of the stomach, and has a 
distinct antiseptic action in the in- 
testinal tract Hence preparations of 
iron should not be given in cases of 
hyperchlorhydria, but rather in cases 
of chloroanemia associated with in- 
testinal fermentation 

In anemia due to lead, iron is use- 
ful in association with the iodides 
The protiodide of iron is valuable in 
this condition In anemia following 
acute infections, such as acute artic- 
ular rheumatism, pneumoma, and 
septic states, the physician pre- 
scribing iron should be on the 
watch for signs of tuberculosis In 
malarial anemia, Jaccoud recom- 
mends the use of the tartrate of iron 
and potassium m combination with 
extract of cinchona in large doses 
Posthemorrhagic anemias should not 
always be treated with iron, since the 
administration of this drug may pro- 
voke hemoptysis or hematemesis 
It may be given, however, after 
hemorrhage resulting from trauma, 
when the flow of blood has been 
checked H Huchard and C Fies- 
singer (Revue de therap medico- 
chir, March IS, 1910) 
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In anemia accompanying syphilis the 
use of the iodide of iron is indicated 
F P Henry also recommends the fol- 
lowing — 

Ijt Tr fern chloridt f^ss (15 c c ) 
Hydrargyri chlondi 

corroswt gr j (0 06 Gm ) 

Glycenm fjss (IS cc) 

Aquce fonj (90 c c ) 

M Sig One teaspoonful in water thnce 
daily after meals 

Commendation of the acetates, 
citrates, tartrates, and malates of iron 
and their double salts Iron and po- 
tassium tartrate is one of our best 
remedies in postsyphilitic anenua 
The following mixture has been used 
by the author for many years with 
good results — 

R Fejn et ammo- 

till Litiatis 3v (20 Gm ) 

Aquce cinnamomi 

Vim angelicce aa fSvij (210 cc) 
M 

Two teaspoonfuls of this equal 
about 5 grams of the iron salt It is 
agreeable to the taste, acceptable to 
the digestive organs, and rarely fails 
to give results R E Van Gieson 
N Y Med Jour, April 11, 1908) 

Similarly m the various manifesta- 
tions of scrofula, especially tuberculous 
adenitis, as well as in rachitis, the 
iodide of non, given in syrup foim, is 
frequently of considerable benefit It 
IS best to begin with small doses, the 
amount being then increased as toler- 
ance IS established In rachitis a com- 
bination of the phosphates of iron and 
calcium is preferred by some to the 
iodide Addition of iron to codliver oil 
has been stated to increase the efficiency 
of the former in these cases 

Not all anemias call for iron, nor 
all stages of the condition In chlo- 
rosis It IS often the emetic effect of 
iron sulphate that is of value The 
author has treated many patients 
satisfactorily with 20-grain (13 Gm ) 
doses of zinc sulphate taken fasting 


on successive mornings Irrigation 
of the stomach with a hot normal 
saline solution or compound senna 
mixture will produce the same effect 
as zinc sulphate During convales 
cence or when the derangement 
has subsided after severe indigestion, 
the tongue being pale, indented, and 
silvery, the acid preparations of iron 
are especially indicated Rickets and 
splenic anemia show improvement 
most quickly with acid preparations 
— ferrous chloride or sulphate In 
tuberculous bone or gland disease m 
children, the author has obtained the 
best results from a mixture of the 
tincture of ferric chloride, from S 
to 10 drops (0 3 to 0 6 cc), with the 
B P solution (yi grain to the ounce) 
of mercury perchloride, from 10 to 20 
drops (0 6 to 12 c c ), taken perse- 
venngly three times a day for 
months In mucous disease, the best 
form, is the tartrate (B P ) or the 
ammoniocitrate, given with alkali in 
a bitter infusion The pernitrate m 
small doses, 1 to 2 minims (006 to 
012 cc) of the solution, is a safe 
and efficient remedy for children m 
convalesicence from chrome diar- 
rhea It has an in\igorating effect on 
all mucous membranes, and is often 
useful in chronic bronchitis, menor- 
rhagia, and leucorrhea The per- 
chlonde has a diuretic action useful 
in albunununa, especially at the end 
of acute Bright’s disease, when the 
albumin is slow to disappear The 
autnor prefers Basham’s mixture 
Smith (Brit Med Jour, Oct 17, 
1908) 

In pulmonary tuberculosis iron is 
generally considered to be contrain- 
dicated where hemoptysis threatens 
Combined administration of digitalis 
and iron has, however, been recom- 
mended to control the hectic fever in 
this affection, 5 drops of tincture of 
digitalis and 10 drops of tincture of 
ferric chloride being given three or four 
times daily 

In young anemic persons suffering 
from incipient tuberculosis and not 



IRON (SAJOUS) 


87 


subject to hemoptysis iron is not 
contraindicated, but one must be 
cautious in the selection of the prep- 
arations used The organic prepara- 
tions should be preferred, more espe- 
cially ferratin or arsenoferratose and 
hemoglobin Care should be taken 
to see that the iron does not raise 
the blood-pressure Given at the 
right moment and under daily ob- 
servation of the patient, the iron 
may tide over a critical period A 
G Apostolides (Folia Therap, July, 
1908) 

In heart disease iron is undoubtedly 
of considerable value where anemia 
exists, whether the caidiac affection be 
of valvular or musculo-degenerative 
nature Among valvular affections, 
aortic and mitral insufficiencies appear 
to benefit most from its use Special 
care is necessary, however, to avoid in- 
ducing gastric disturbance and constipa- 
tion with It — effects particularly likely 
to be noted where venous stasis already 
exists 

In chronic nephritis iron in the form 
of Basham’s mixture {Liquor fern et 
ammonu acetatis ) , 2 to 4 fluidrams 
(8 to 16 c c ) three or four times daily, 
has for many years been freely used 
As pointed out by Tyson, however, this 
mixture has no direct curative influence 
on the renal condition, is not diuretic, 
and should be used only with the pur- 
pose of overcoming anemia In cases 
that are not anemic, iron is likely to do 
more harm than good owing to its tend- 
ency to lock up the bowels In chronic 
parenchymatous nephritis, the form in 
which iron is most useful, Tyson’s prac- 
tice IS to determine the proper dose by 
examination of the stools , if these are 
decidedly blackened, too much is being 
given In chronic interstitial nephritis 
and acute forms of nephritis, iron is 
rarely, if ever, indicated, though during 
convalescence after acute nephritis it 


IS often of considerable value Tincture 
of ferric chloride may be given instead 
of Basham’s mixture if desired 

In erysipelas iron has been credited 
by some with almost specific properties, 
though others have failed to obtain cor- 
responding results The plan generally 
followed IS to give large doses of the 
tincture of ferric chloride (10 to 60 
minims — 06 to 4 cc), well diluted, 
every four hours Salicylate of iron 
has in late years, however, found much 
favor as a substitute for the tincture 

Mixture of the tincture of per- 
chlonde of iron and sodium salicylate 
recommended for erysipelas, acute 
tonsillitis, in some cases of croupous 
pneumonia, puerperal sepsis, sublin- 
gual ademtis, rheumatic endocarditis 
with hyperpyrexia, etc It acts as a 
powerful febrifuge even in small 
doses and does not produce diaphore- 
sis Of 50 cases of erysipelas, none 
lasted for more than forty-eight 
hours after the commencement of 
the administration, and the headache 
and general malaise disappeared at 
the end of eight hours, the only sup- 
plementary medical treatment was 
an evening dose of 1 to 2 grains (0 06 
to 0 12 Gm) of calomel or a saline 
morning aperient The mixture em- 
ployed was made up by dissolving 
1 dram (4 Gm ) of sodium salicylate 
in 2 ounces (60 c c ) of water, which 
was added to 2 drams (8 c c ) of tinc- 
ture ferric chloride, potassium chlo 
rate dram (2 c c ) , glycerin, 
ounce (IS c c ), and water, to 3 
ounces (90 c c ) The whole was 
made up to 8 ounces (240 c c ), the 
dose being 2 tablespoonfuls every 
three or four hours In acute ton- 
sillitis resolution and cure occurred 
generally in twenty-four to forty- 
eight hours, and even in cases where 
suppuration had occurred the pus was 
rapidly absorbed Along with the 
internal use of the salicylate of iron 
the author employed a gargle of 
iodine solution, 7^4 to 30 minims 
(0 45 to 1 8 c c ) of tincture of iodine 
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to the pint of water, used four- 
hourly It IS inadvisable to continue 
the use of the iodine preparation for 
the throat or nose longer than three 
days, as it may produce an inflamma- 
tory condition (which a weak alum 
sulphate solution will relieve) F J 
Gray (Edinburgh Med Jour, Nov, 
1905) 

In diphtheria the tincture of the 
chloride has been used, both internally 
and locally, with asserted marked bene- 
fit, especially as a systemic “support- 
ive ” Whitla considers ii on of special 
value in cases complicated with strepto- 
coccic or other septic infection, and 
refers to the following as a good for- 
mula, suitable for a child about 4 years 
of age — 

R Tinctwcc fetft 

chlondi f3j (4 c c ) 

Potassu chloratis gr x\xv (2 Gm ) 
Glycenui f3vj (24 ll) 

Aqucu chlofoformi, 
q s ad fSiv (120 c c ) 

M Sig Dtsscrtspooiifiil c\crv four 
hours 

Quinine or str}^chnine might likewise 
be combined with the iron Ihe use of 
potassium chlorate is by some objected 
to on the giound that it induces degen- 
erative changes in the renal tissue 

Attention called to the great value 
of perchloride of iron in blood- 
poisoning, erysipelas, scarlet fever, 
diphtheria, etc Its beneheial effects 
are ascribed by the author to the 
presence of free chlorine The rem- 
edy must be carefully used, large 
doses not infrequently increase fever 
and set up intestinal irritation, pal- 
pitation, and headache Latham 
(Lancet, Nov 19, 1904) 

In epilepsy and chorea in weak, 
anemic subjects the use of ferrous bro- 
mide in doses of 5 to 20 grains (0 3 to 
1 3 Gm ) has been recommended Hec- 
quet reported that of 25 cases of sper- 
matO'rrhea treated with 3- to 5- grain 


(0 2 to 0 3 Gm ) doses of ferric bro 
mide, only 2 were unrelie\ed 

Ricoid teimed the taitiate of iron 
and potassium “the bom enemy of 
phagedena,” and usetl it both internally 
and locally m this complication of 
chancroid 

Local Uses — The stiong astungent 
pioperties of some of the non salts ren- 
der them highly efficient as sUptics 
Monsel s solution t^Liqiio) ft in vubsiil- 
phatts) and the othcial aqueous solution 
of feme chloiidc {I ujiioi /nn thlo- 
ndi) aic the picpai itions tlncllv used 
In gastric hemorrhage 1 to s minims 
of the foinici solution diluted in ice- 
watei and ic])catcd is icciuned will 
geneicilh he follow cil 1)\ iclict In 
epistaxis a weak dilution of Monsd’s 
solution (f~j-l")\nj — l-i4() cc ) has 
been adxiscd to Iil iistd in the loiinot 
i spiae 

Ihe (lisaih int ige in si\ptus of the 
non silts in eoinnion um is tint they 
ate e lustie owing to tlu lice leid 
ladled (ehloink oi sul])li ite ) leitupon 
eomhination of the non with the tissues 
'1 hese salts tend to e iiise the foiniation 
of a stqieilieial slough oi (.sdiu and 
should tlieicforc ne\ei he i])])lied for 
heinostatie jHiiposcs to astjitu wounds, 
cs])eeially since the dense idheient clot 
foimed by the non olleis in excellent 
nidiis for the lodgment and ic])iodue- 
tion of baetein 1 he obstiuetion 
formed by iron to the outflow of blood 
is not a tiuc clot, as it contains no fibiin 
and consists merely of non albuminate 
which blocks up the open vessels Ihis 
being the case, iron salts aie poweiless 
to control hemorrhage unless they can 
be brought directly to the bleeding 
point 

Fernpynn, a combination of non 
with antipynn, has been recommended 
as being free from the caustic effects of 
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the other salts, while preserving the 
hemostatic properties of each of its con- 
stituents Either the powder or a 20 
per cent solution of this drug may be 
applied, in the latter case cotton tam- 
pons are saturated with the solution and 
applied to the bleeding surface Epi- 
staxis, among other conditions, has 
been relieved by the introduction of 
small tampons soaked in ferripynn 
(Hedderich) 

In intestinal hemorrhage iron is usu- 
ally of but little utility, as it probably 
becomes converted into the inert sul- 
phide during its descent in the alimen- 
tary canal The administration of hard 
pills containing 3 grains (0 2 Gm ) of 
iron subsulphate has, however, been 
advised In bleeding hemorrhoids the 
loss of blood may be diminished or even 
arrested by washing the protruding 
masses with Monsel’s solution The 
tumois should be well oiled before they 
are returned Iron in the form of 
Monsel’s salt (ferric subsulphate) can 
likewise be added to the antipruritic and 
astiingent ointments frequently pre- 
scribed for hemorrhoids, where the 
bleeding persists notwithstanding the 
use of other drugs 

Hemoi rhage following leech-bites 
and tooth extraction can leadily be 
arrested with Monsel’s solution 

Internal use of iron to arrest hemor- 
rhage in parts of the organism other 
than the alimentary tract, c g , vn. me- 
trorrhagia, hemorrhage post abortum, 
purpura, hemophilia, etc , has been 
ad\ocated, but is not likely to prove 
efficient unless anemia underlies the 


hemorrhagic manifestations In hemo- 
globinuria Baccelli has found the ad- 
ministration of iron subsulphate, in 
conjunction with oxygen inhalations 
and hygienic measures, most useful 
The astringent properties of iron are 
availed of for purposes other than ar- 
rest of hemorrhage in, eg, diphtheria, 
in which Monsel’s solution may be ap- 
plied to the tonsils and pharynx, either 
pure or diluted with 2 or 3 parts of 
glycenn, to constnnge the tissues and 
limit extension of the exudate In fol- 
licular tonsillitis and in phaiyngitis 
the same procedure gives gratifying re- 
sults, though some degree of pain may 
follow the application 

Fissured nipples can be caused to 
heal by brushing with Monsel’s solution 
diluted with 3 parts of glycerin The 
undiluted solution will cause sjqphilitic 
vegetations of the glans and prepuce 
to disappear Ferripynn in 1 to 1^4 
per cent solution has been recom- 
mended by Hedderich as an astringent 
injection in gonococcal urethritis 
Roundworms (ascarides) can be re- 
moved by injections of a weak dilution 
of the tincture of ferric chloride 

The use of freshly precipitated ferric 
hydroxide as an antidote in arsenic 
poisoning was mentioned in the section 
on Preparations and Dose 

C E DE M Sajous 

AND 

L T DE M Sajous, 
Philadelphia 

IVY POISONING See Derma- 
titis Venenata 
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JABORANDI See Pilocarpus 

JALAP— Jalap (Jalapa, U S P ), 
named from Jalapa, a city of Mexico, is 
the dried tuberous root of the Iponma 
Jalapa (EA^ogomum purga or Ipomcca purgd), 
a vine of the family Convolvulaceae, 
indigenous to Mexico, and also grown in 
Jamaica and India The root has a pecul- 
iar smoky odor, and an acrid, sweetish, 
and nauseous taste As seen in the 
shops, It is often m a yellowish-gray 
powder, though originally imported in 
large, irregularly globular root masses or 
in pieces The active principle of jalap is 
a resin, present in amounts varying from 
8 to 12 per cent, and which is divisible 
into two portions one, convolvulin or 
jalapurgtn (constituting 85 to 90 per cent 
of the resin), a glucosid which is hard and 
insoluble in ether, but soluble in ilcohol 
and chloroform and partly soluble in 
water, the other jalapui, likewise n glu- 
cosid, soft and soluble in ether nnd alcohol 
Both are active purges, but convohulin is 
more potent (dose, 1 to 3 grains — 0 065 to 
0 2 Gm ) than jalapin (dose, 2 to 5 grains 
— 0125 to 0 3 Gm ) Jalap also contnns 
about 18 per cent each of starch iiul 
sugar as well as calcium oxalate and gum 
Jalapin is considered identical with scam- 
monin, and, as such, constitutes a large 
portion of the gum-rebin known as scam- 
mo ny 

PREPARATIONS AND DOSE— /a/- 
apa, U S P (jalap), required to contain 
not less than 8 per cent of total resin, but 
not more than 1 5 per cent of ether-solu- 
ble resin Dose, 15 grains (1 Gm ) 

Resina jalapce, U S P (resin of jalap), 
made by percolation of jalap with alcohol, 
precipitation of the percolate in water, and 
evaporation of the precipitate to dryness 
It consists of yellow to brown masses or a 
powder, has a somewhat acrid taste, and 
IS insoluble in water and oils, but soluble 
in alcohol Dose, 2 grains (0 125 Gm ) 

Pulvis jalapcB compositus^ U S P (com- 
pound jalap powder), consisting of jalap, 
35 parts, and potassium bitartrate, 65 
parts Dose, 30 grains (2 Gm ) 

Flmdextractum jalapce, N F (fiuidextract 
of jalap) Dose, 15 minims (1 c c ) 


Tinctuia jalapa:, N F (tincture of jalap), 
of 20 per cent strength Dose, 1 fluidram 
(4 c c ) 

Tinctiua jalapa: coinpo^ita, N P (com 
pound tincture ot jalap), each fluidram 
(4 cc) of which repitsents grains 
(0 5 Gm ) of jalap and 2 grams (0 125 Gm) 
of scammony Dose, 1 lluidram (4 c c ) 

Jalap IS also contained in the Ptlula 
cathartica: composiUc and Pilidcc cathartioB 
vegetabilis (U S P ), for the composition 
of which see CoLoc\Nrii 
PHYSIOLOGICAL ACTION— Jalap 
acts as a powerful hydiagogue cathartic 
Gastrointestinal irrit ition is produced by 
excessive closes It is ilso initating to 
other muccnis nicm!)rancs, t q , when 
snuffed into the nostiils is a tine powder 
According to Viilpi in ind Moiciu, when 
ipphed to the exposed colon it gives rise 
to active peristaltic motion I lu resm was 
detected by Muller in the blood of dogs 
given jalap, but c uinot be tound m the 
unne oi fcccs, ind is tluictou believed to 
be oxidi/ed in the Ixnlv [ il ip p isscs into 
the niilk of wet nurses ind purges their 
mil slings 

POISONING — ] il ip w lu n t iken m 

overdose lets is in niitint to the ilimcn 
t iry e in il the svniptonis i)ein,^ copious 
w^atery stools tor mini iml tenesmus, at 
times acconijMiiud b\ n luse i ind vomit- 
ing Ihc tre itnient of poisoning consists 
in the cvacuition of the let lined jalap 
with the stomach-tube iiul the use of de- 
mulcent drinks 

THERAPEUTICS— Jalap, which pro- 
duces large, w itery stools, is used prin- 
cipally to relieve diopsie il eltiisions, ana- 
sarca, and ascites in c iscs in heart disease, 
nephritis, or hepatic cirrhosis i he resin, 
which IS the activ^e constituent, is almost 
tasteless, and, as the dose is small, it niav 
be readily given to children in closes of 
to 54 gram (0 015 to 0 03 Gm ) The 
maximum dose for adults is 75/ grains 
(0 5 Gm ) According to Debovc and 
Pouchet, the resin is less effective than 
powdered jalap, given with honey Ihe 
preparation most frequently used, how- 
ever, IS the compound jalap powder, which 
possesses some diuretic power in addition 
to Its property of causing copious watery 
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bowel evacuations If necessary, it may be 
given daily for some time without harm 
In pulmonary congestion and distended 
right heart with cyanosis and dyspnea (so- 
called “cardiac asthma’’), a teaspoonful of 
compound jalap powder will give relief 
In acute fibrinous pleurisy to 1 dram (2 
to 4 Gm ) of the same preparation may be 
advantageously given at bedtime to over- 
come abdominal distention and the result- 
ing dyspnea (Capps) In hemorrhoids it 
does not cause irritation, but, on the con- 
trary, brings relief by emptying the ves- 
sels above, and clearing out the liver As 
an active purge in cases where the liver is 
torpid, a combination of jalap with calomel 
IS extremely active, efficiently removing 
portal congestion The official compound 
cathartic pills include these two agents 
among their constituents (see Colocynth) 
In cerebral hyperemia the hydragogue 
action of jalap is also useful To avoid 
griping, a little hyoscyamus or belladonna 
may be combined with it — 

B Jalap CB pulveris, 

Hydi argv) i chloridt 
m%Us aa gr v (0 3 Gm ) 

Belladonncs foliorum 
pulvens gr ss (0 03 Gm ) 

Ft in cache tarn no j 

Jalap acts generally in two to four hours 
Its use IS contraindicated m inflammatory 
states of the alimentary canal S 

JAMBUL — Jambul IS an East Indian 
tree that belongs to the family Myrtaceas 
It is the Eugenia jambolana of Lamarck or 
the Sysygium jambolana of de Candolle 
hrom the fruits, by alcoholic fermentation, 
a liquor is obtained, the jambava of the 
Hindoos This liquor, allowed to acidify, 
turns into a vinegar, of an agreeable taste, 
and is extensively used by them as a 
stomachic, carminative, and diuretic The 
bark is reddish gray, and has a rather bit- 
ter, pungent taste The fruit is purple, of 
the size of an olive, and very astringent 
The seeds are very hard, cylindrical m 
shape, grayish black, about half an inch 
long, and almost tasteless 
PREPARATIONS AND DOSE— Jam- 
bul is not official The preparation gen- 
erally employed is a powder made from 
the bark, or, better, from the seeds, which 


may be given in doses varying from S 
grams to 1 dram (0 3 to 4 Gm ) Some 
observers recommend that as much as 
75 to ISO grains (S to 10 Gm ) be given in 
the twenty-four hours 

A fluidextract made from the seeds is 
more conveniently administered, and can 
be given in graded doses of from 10 to 30 
minims (0 6 to 2 c c ), according to the 
results obtained A fluidextract of the 
bark has also been used by Vix in doses of 
1 to 5 fluidrams (4 to 20 c c ) several times 
a day, as well as the whole fruit, preserved 
in alcohol The pulp of the dried fruit is 
not considered of any value The fluid- 
extract of the bark is both more palatable 
and less expensive than that made from 
the seeds (Vix) 

PHYSIOLOGICAL ACTION —Jambul 
in the first place acts as a gastric tonic, 
through a principle that resides in the 
seeds, the bark, and the fruit of the plant 
Its properties are strongest in the seeds, 
which, according to the analysis of El- 
borne, contain an essential oil, chloro- 
phyll, a resin, gallic acid, albumin, colored 
extractive matter, and an insoluble residue 
These grains, as well as the bark and the 
rmd of the fruit, appear to contain a glu- 
cosid, to which the physiological effects 
of the plant may be due, but this, as yet, 
has not been isolated 

The property for which jambul has been 
most employed is that of diminishing 
glycosuria Groeser submitted dogs to the 
conjoined action of phloridzin (which, as 
is well known, causes an artificial glyco- 
suria) and an extract of jambul, and found 
that under these conditions the sugar of 
the urine was invariably diminished almost 
to one-half that excreted under the action 
of the phloridzin alone, and also that the 
duration of the glycosuria was consider- 
ably lessened In pushing his experiments 
further m order to determine the toxicity 
of jambul, Groeser noticed that as much 
as 5 drams of the drug could be given to a 
dog in a day without producing any harm- 
ful effects, with the exception of some 
diarrhea (Egasse) It has also been shown 
%n vitro that the production of sugar from 
starch by diastase is markedly impeded in 
the presence of jambul 

THERAPEUTICS— The juice of the 
fresh bark, mixed with goats’ milk, is said 
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to be useful as an astringent in the treat- 
ment of infantile diarrhea It has also 
been used in the form of gargles and 
lotions 

Jambul has been especially extolled, 
however, in the treatment of diabetes mel- 
litus The natives of India and the Eng 
lish physicians were the first to speak m 
favor of It, the former asserting, in fact, 
that no dieting was necessary in this dis- 
ease, since the jambul prevented the pos- 
sibility of sugar excretion in the urine 
Since that time the drug has been used 
by various clinicians, in Western coun- 
tries, on the whole with but a moderate 
degree of success The consensus of 
opinion appears to be that the drug is 
effective only in a certain proportion of 
cases, chiefly in those of a mild type Ac- 
cording to Vix, It may be of great service 
in procuring symptomatic relief Von 
Noorden speaks of its effects as somewhat 
resembling those of the salicylates The 
drug has also been used in diabetes in- 
sipidus, with asserted benefit It should be 
taken after meals, otherwise, in sensitive 
patients, nausea may be produced S 

JAPANESE RIVER FEVER, 
OR SHIMA MUSHI — This disease, 

also known as ‘‘flood fever,*’ occurs in the 
hemp districts on the banks of two- rivers 
of Japan, the Shinanogawa and Oniona- 
gawa It is ascribed to the bite of the 
Kedani larval mite, resembling, morpho- 
logically at least, Leptus autumnahs The 
bite IS followed by an eschar, which 
ulcerates and then gives rise to fever, 
an exanthematous eruption, lymphangitis, 
conjunctivitis, and bronchitis It ends 
fatally in about IS per cent of the cases 

TREATMENT — The disease is pre- 
vented by avoiding the districts to which 
It seems to be restricted, but if traveling 
in the infected hemp countries is neces- 
sary strict personal cleanliness aids 
greatly to prevent infection The only 
remedial measures which have shown 
any value are sodium salicylate and 
quimne, preferably the hydrochloride 
Locally, iodine ointment upon the bites or 
under the eschars is sometimes useful 
The general phenomena and complica- 
tions call for appropnate measures (See 
Conjunctiva, Bronchitis, etc) S 


JAUNDICE See Liver, Dis- 
eases OF 

JAWS, INJURIES AND DIS- 
EASES OF See Mouth, Lips and 
Jaws, Diseases of 

JEQUIRITY . — Jequirity is the name 
given m Brazil to the seeds of the Abrus 
precatorius, or wild licorice, a climbing 
shrub of the family Leguminosa;, indige- 
nous to India, but now naturalized else- 
where 111 the tropics The seeds, or beans 
(prayer beads, crab’s eyes, jumble beads), 
are about % inch in diameter, nearly 
spherical, of a bright-red color, with 
a black spot at the hiluni, are inodor- 
ous, and have a slight bean-like taste 
In India they are employed as a weight 
standard (about grains) Though in- 
ert when taken whole into the stomach 
(Warden and Waddell), the seeds contain 
an albuminoid active principle, abrm, 
closely resembling snakc-\cnom in its 
action, and also abric acid Alirin occurs 
is a yellowish-white powder, soluble in a 
solution of sodium chloride and in glyc- 
erin It is precipitated from aqueous and 
glycerin solutions by alcohol The root of 
the plant is official in the riiarmacopaia ot 
India as a substitute for lieonce 

PHYSIOLOGICAL ACTION— The 
poisonous and irnt uit propcitics of je 
quirity arc due to the contiiiKd abrm, 
which his been termed a \egctiblc ag- 
glutinin” and IS a powerful cardiac depres- 
s int Roemcr found that the dose ol ibrm 
lequired to kill a mouse was but 1 two- 
millionth of the body weight Lbidcr its 
influence is noted a gradu illy iiici casing 
weakness, with rapid bre ithing ind lower- 
ing of body temperature, followed by 
death Its poisonous properties arc abol- 
ished when it is coagulated by heat, mz , 
at about 85° C When applied to the con- 
junctiva it causes a Molent inflammation 
of this membrane 

Ehrlich showed that animals could, upon 
repeated administration of abrm, be ren- 
dered immune to it, a specific antitoxin be- 
ing generated Roemer showed that re 
peated instillations in a rabbit’s eye will 
similarly produce a marked local immu- 
nity, a dose 1000 times stronger than that 
started with producing no reaction Th^ 
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development of this local immunity is very 
soon followed by general immunity, but, 
for a time, a dose that excites no reaction 
u an immunized eye will cause some in its 
fellow Calmette and Delearde made an 
antiabnnic serum subcutaneous injection 
of which would prevent its poisonous 
action, as well as hasten the disappearance 
of an ophthalmia already induced by abrin 
These immunity phenomena have been 
found to apply to man likewise 
POISONING — While pounding jequir- 
ity seeds one is liable to an attack of con- 
junctivitis, rhinitis, or bronchitis, and any 
cuts or scratches on the fingers become 
swollen, painful, and the center of an ery- 
thematous blush Instances have been re- 
ported in which the inflammation caused 
by instillation of excessive amounts of je- 
quinty extended to the face, neck, and 
chest A concentrated infusion has also 
been known to cause sloughing of the 
cornea Careless handling of abrin is ex- 
tremely dangerous to the eye and the nose 
The smallest particle may be fatal in the 
slightest wound, Hoo gram (0 00065 Gm ) 
of abrin being a lethal dose for a man of 
130 pounds weight The symptoms result- 
ing from internal use or hypodermic injec- 
tion of abnn are faintness, vertigo and 
\omiting, cold, clammy surface, dyspnea, 
a small, frequent, irregular pulse, convul- 
sions, and collapse Death is said to 
occur from cardiac paralysis, according to 
Kobert, from clumping of the red corpus- 
cles The whole seeds, upon ingestion, are 
stated by some to cause inflammation of 
the gastrointestinal tract 
Treatment of Poisoning — Cardiac stim- 
ulants, such as ammonia, ether, campho- 
rated oil, whisky, and digitalis, should be 
exhibited, and external warmth applied 
Amyl nitrite might prove of value As a 
specific measure, jequintol serum should 
be injected subcutaneously or applied 
locally, according to indications 
THERAPEUTICS — In this country je- 
quirity has never been used internally in 
medicine At present its use is limited to 
those obstinate cases of trachoma and 
pannus, especially the latter, which have 
resisted other modes of treatment The 
essence of its action consists m the re- 
placement of an existing chronic inflamma- 
tion by another of more violent type, but 


of limited duration Although the drug is 
said to have been used in Brazil for cen- 
turies as a popular remedy for granular 
cyclitis and pannus, it was de Wecker, of 
Pans, who, in 1882, revived interest in the 
remedy by the publication of reports of its 
successful use in his practice He recom- 
mends Its use as follows Powder 32 je- 
quinty berries and macerate them for 
twenty-four hours in 1 pint (54 liter) of 
cold water, add an equal quantity of hot 
water, and filter when cool Sattler ad- 
vises that the husks of the seeds be re- 
moved by means of hot water before the 
infusion is made The seeds are then 
powdered and 6 fiuidounces (200 c c ) of 
hot water added After standing for 
twenty-four hours, the infusion is filtered 
Andrews recommends that the husks be 
rejected, the berries ground and macer- 
ated for twelve hours in cold, distilled 
water, and that then the infusion be fil- 
tered, care being taken that the prepara- 
tion be made in a clean vessel and the 
maceration be conducted m a cool place 
The solution should always be freshly 
made before use, as it decomposes very 
quickly 

Any one of the above infusions being 
selected, some of it is painted on the con- 
junctival surface of the eyelid with a 
brush This is followed by an acute diph- 
theritic inflammation, lasting three or four 
days, and attended with fever and pain in 
the eyes and in the frontal region This 
so changes the chronic process present as 
to permit of a cure If an excessive action 
IS developed, it may be controlled by hot 
compresses of a very dilute solution of 
corrosive sublimate (Hare), or, better, by 
frequent instillation of jequintol serum 
If the first application gives rise to but 
slight reaction, it may be repeated after an 
interval of twenty-four hours, and so on 
until the desired reaction is obtained 

In jequinty ophthalmia there is 
generally severe conjunctival che- 
mosis and sometimes considerable 
edema of the lids Photophobia, 
lachrymation, pain, etc , are all pres 
ent The acme of reaction is, as a 
rule, reached in twelve to eighteen 
hours, and the acute symptoms gen- 
erally subside in three or four days’ 
time The infusion of jequinty may 
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have to be exhibited several times, 
but it IS inadvisable to repeat the in- 
stillation until the acute symptoms 
have subsided In some cases an in- 
terval of a week or ten days must be 
allowed to elapse 

Two cases of trachoma cured by 
the vigorous application of copper 
sulphate subsequent to the use of in- 
fusion of jequirity Jequinty properly 
applied will considerably lessen the 
time required to cure granular con- 
junctivitisw Use of jequinty after the 
end of the acute stage in a case of 
keratitis superimposed on an old tra- 
choma did not appear to aggravate 
the keratitic condition in the least, 
and at the conclusion of treatment the 
cornea was much improved, very little 
opacity remaining The granular 
condition of the lids also disappeared 
The infusion of jequinty is pre- 
pared by the author as follows 
Distilled water is boiled and then 
allowed to cool to 120® F (49® C ) , 
I2y2 fluidrams (SO c c ) of this are 
measured out, 1 dram (4 Gm ) of 
powdered jequinty taken, and the 
distilled water at this temperature 
poured on the powdered seeds This 
IS allowed to stand until cool and the 
infusion then decanted The solution 
should not be filtered, but the slightly 
opalescent fluid obtained employed 
for the instillations If no reaction 
follows the instillation of 1 drop, it 
does not follow that the solution is 
inert A drop placed in the eye of 
another person will often induce a 
vigoious reaction John Allan (N Y 
Med Jour, April 12, 1913) 

An improved preparation of jequinty 
now frequently used is that known as 
jequintol, introduced by Roemer, the emi- 
nent German ophthalmologist It is a 
sterile liquid containing 50 per cent of 
glycerin, and abrin in four different but 
definite strengths, the preparations being 
numbered 1 to 4 A single drop of No 1 
IS first instilled, then an increasing numbei 
of drops, until the characteristic jequinty 
inflammation is seen In a few cases No 
1 will produce no reaction, and No 2 is 
then used Upon repeated courses of 
treatment an immunity develops, so that 


even No 4 will cause no reaction When- 
ever too violent a reaction occurs it may 
be overcome by dropping into the eye at 
short intervals a few drops of jequmtol 
seium, also a preparation introduced by 
Roemer 

Jequmtol therapy of trachoma 
does not affect the process in the 
mucosa, as the granules remain un- 
altered Good service is rendered, 
however, in the chrome pannus of 
cicatricial trachoma, and in eczema- 
tous pannus and keratitis Old scars 
on the cornea will frequently yield 
Complications are se\ere pain, slight 
fever, swelling of the preauncular 
glands, and, very rarely, suppurative 
parotitis, erysipelas, iritis, and inflam- 
mation of the lachrymal apparatus 
E Hummelsheim (Zeit f Augen- 
heilk, Bd VI, Nu S, 1905) 

In using jequiritol, the author ap- 
plies cocaine first, avoiding bichloride 
washes, and begins with the No 
1 pieparation, increasing the dose 
daily, and then using the No 2 
vial, increasing the dose of that also 
When there is a reaction he waits 
until this subsides and resumes with 
the dose that caused the inflamma- 
tion, discontinuing applications usu- 
ally after the secoTid reaction He 
uses jequintol mainly tor the acute 
exacerbations of trachoma, following 
It by the usual surgical and other 
measures Mild trachoma is favor- 
ably modified by weak solutions even 
when no reaction is reached and 
jequintol has been of undoubted ad- 
vantage in persistent phlyctenular dis- 
ease chronic conjunctivitis, pseudo- 
pterygium, and after conjunctival 
burns De Weeker states however, 
that equal doses of jequintol do not 
produce the same results in all eyes 
and that there are complications 
which do not occur with the infusion 
Coppez (American Med , Feb 1907) 

In the presence of purulent conjunctivitis 
or keratitis, of fresh trachomatous pannus, 
of recent opacities, or of diseases of the 
lachrymal apparatus, the use of jequinty 
or jequintol is contraindicated 

W and S 
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JIGGER, OR SAND FLEA 
(Dermatophiliasis). See the 

Index 

JOINTS, SURGICAL DIS- 
EASES OF — VARIETIES — The 
affections to which joints are liable 
are almost all due to inflammation 
and Its results Their character 
varies according- to the causes which 
originate them and the extent to 
which the disease progresses If the 
inflammatory action is confined to the 
lining membrane of the joints, it is 
designated as a synovitis If, how- 
ever, It goes farther, and involves the 
remaining structures in addition, then 
It is spoken of as an mthntis If pus 
IS a prominent symptom, it may be 
called a purulent synovitis or ar- 
thritis, although when this occurs it 
IS more apt to be regarded as an ar- 
thritis Micro-organisms play an im- 
portant part in joint inflammations 
They are usually of the ordinary pus- 
producing varieties, such as cause 
suppuiation in ordinary wounds, or 
sepsis When this is the case, one 
speaks of a septic arthiitis If the ex- 
act source of the infection is known, 
then the specific cause of the affection 
lesults in its being named according 
to its origin Thus one speaks of 
rheumatic oi tuberculous arthritis ^ like- 
wise of gonoirheal or syphilitic ar- 
thritis Sometimes a special name is 
given, such as osteoai thntis, not in- 
dicating Its origin, but rather the 
parts affected, also Charcof s disease 
of the joints, so named aftei him who 
described it 

Loose bodies in joints occur as the 
result of injury or disease When the 
disease affecting a joint pursues an 
extreme course, the functions of the 
joint are destroyed and it may no 
longer bend This state of more or 


less complete fixation is called anky- 
losis, and, after the diseased process 
has died out and entirely ceased to 
act, it alone remains and may be the 
cause of the patient’s seeking the sur- 
geon and demanding relief 

SYNOVITIS 

Synovitis is the name gpven to a 
simple inflammation, which is sup- 
posed to be limited to the synovial 
membrane This synovial membrane 
consists of a fine connective-tissue 
layer, which lines the joint with the 
exception of the cartilaginous artic- 
ular surfaces In some places it ex- 
tends into the cracks or crevices be- 
tween the bones and ligaments, in 
others it forms more or less marked 
folds This IS seen in the hip around 
the ligamentum teres especially, and 
in the knee “around the ligamenta 
mucosum and alaria In health the 
synovial membrane is clear, shiny, 
thin, and more or less transparent, 
but when inflamed it becomes dull, 
dark red in color, and is much swollen 
and thickened It is this thickening 
of the synovial membrane that so 
often produces the swelling which is 
seen across the front of the knee-joint 
at the level of the lower edge of the 
patella It is also the mam cause of 
the swelling in diseased joints where 
no free fluid can be demonstiated It 
IS extremely vascular and when irri- 
tated pours seious fluid into the joint 
and later even pus, and may serve as 
the point of origin of loose or floating 
bodies 

The term sjnovitis is apt to be in- 
correctly applied, at times, on account 
of involvement of other structures of 
the joint at the same time The ap- 
pellation simple synovitis is of con- 
siderable service to designate those 
inflammations which cannot be traced 
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to specific irritants, such as gout and 
rheumatism, nor to disease of con- 
tiguous structures, such as the bones 
SYMPTOMS — The symptoms of 
synovitis are those common to in- 
flammations in general, viz , pain, 
heat, redness, and swelling, with im- 
pairment of function, as well as others 
due to the peculiarities of the special 
structure or part involved 

Acute Synovitis — In acute syno- 
vitis the pain may vary fi om slight 
to excessively severe The lapidity 
with which the effusion may occur 
can cause intense pain thiough dis- 
tention of the jomt-capsule The 
joint may be red and hot to the touch 
and very tender The swelling is 
due mainly to distention of the joint, 
both by the increase in size of the 
synovial fiinges and liy the inci eased 
effusion Swelling is a most impor- 
tant symptom, and it is much moie 
marked m some cases than in otheis 
In such joints, eg , the knee as aie 
not deeply coveied by soft paits the 
swelling is maikcd and pctuhai m 
shape, while in those which aic not 
so superficial, as the shouldei and 
hip, it may be so slight as not to be 
evident In these lattei joints theie 
may be a slight unifoim enlargement 
which it would be difficult to say was 
not due to the biuising of the soft 
parts in case the affection followed an 
injuiy In the knee and ankle, on the 
contraiy, the swelling may be maiked, 
and follow accurately the outlines of 
the joints It is influenced in its 
shape by the overlying stiuctures 
Thus, in the knee-joint the swelling 
of the synovial fringes below the 
patella causes a protrusion at that 
level, which is more marked on each 
side of the tendo patellae There may 
be a swelling above the patella or on 


each side The patella is likewise 
lifted up away from the femui by the 
effusion, foiming the so-called “float- 
ing patella,” oi, upon pushing the 
patella downwaid, it can be felt to 
stiike against the condyles beneath 
When the subfenioial buisa com- 
municates with the joint, the swelling 
often extends quite a distance above 
the patella In the ankle-joint the 
swelling IS situated moie toward the 
sides, but IS also seen in fiont Be- 
hind, it IS not so marked except on 
each side of the tendo Achilhs, which, 
howevei, does not play so prominent 
a pait among the symptoms of affec- 
tions of this joint as do the patella 
and its tendon in those of the knee 
In the case of the elliow the tendon 
of the tiiceps muscle also causes the 
swelling to be moie maikcd on each 
side than m tlic middle Tmpanment 
of function m s;yno\itis is usually 
maikcd and mo\cincnts aic \eiy 
painliil in the niitc t\pc ot the affec- 
tion Not onl\ (Iocs ]) 1111 inteifeie 
with the joints fuiutioiis but the 
cltusion into ciiicl distention of the 
joint pi c\ cut it fiom jiciloiming them 
by lendciing it loosci <iii<l less sccuie, 
so that weakness is maikcd and e\en 
if pain be absent, the joint is piac- 
tically useless 

When an acute synocitis is pro- 
duced by ti aum itism onl} the ef- 
fusion IS scions, and in a healthy 
individual it is apt to i emam so 
Aftei appiopiiate tieatment it will 
usually disappear, but if at the time of 
the leception of the injuiy infection is 
introduced then pus is likely to foim 
within the joint, and unless ladical 
measures are at once instituted dis- 
oiganization of the joint and even 
general infection and death may oc- 
cur In other cases the injury serves 
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as a “locus mmons resistentiae,” or 
place of weakened resistance , the 
effusion seems to become infected 
from the blood, and soon may assume 
a purulent character In still other 
cases the synovia seems to be in- 
fected from the start, and, while the 
effusion may be serous at first, it 
rapidly becomes purulent In these 
there may or may not be a history 
of traumatism Cases accompanying 
or following the infectious fevers, — 
typhoid, pneumonia, and others, — as 
well as those arising from previously 
existing pyogenic infections, such as 
appendicitis, infected wounds, etc , 
aie of this character 

Subacute Synovitis — In subacute 
synovitis the symptoms may be less 
abrupt in their onset and less violent 
in character An acute attack may be 
slow in subsiding or the affection may 
be mild from the start The heat, 
pain, and ledness are not so marked 
as in the acute type, and the anti- 
phlogistic measures of treatment are 
not lequired to be so pionounced 
Chronic Synovitis — In chronic syn- 
ovitis the symptoms are characterized 
by their persistence The acute pain 
gives way to a dull, peisistent pain, 
aggiavated by use of the joint to such 
an extent as to forbid it entirely The 
redness may disappear and the heat 
may only slightly or not at all exceed 
that of the opposite side, but the 
swelling usually remains and forms 
a most piominent symptom The 
swelling of the synovial membrane of 
the joint may ovei shadow the ef- 
fusion, and then the joint has a boggy 
01 doughy feel which is highly char- 
acteristic The swelling may be very 
great, owing to the large amount of 
effusion Effusion of lymph is most 
apt to occur in the violent inflamma- 


« 

tions of acute attacks Pus does not 
often occur in cases of simple syn- 
ovitis, because infection is lacking 
Should this, however, from any cause 
take place, then pus forms quickly 
enough The existence of chronic 
synovitis implies disuse of the mem- 
ber affected for a considerable time 
Marked trophic changes therefore oc- 
cur The muscles above and below 
the joint atrophy, while the joint re- 
mains swollen, each of these changes 
tending to aggravate the appearance 
of the others, so that together they 
form a picture of helplessness which 
IS amply borne out by the total in- 
ability of the patient to use the joint 
If a joint of the lower extremity is 
affected, the patient either is com- 
pelled to refrain fiom walking oi 
hobbles about only with the gieatest 
difficulty, while if the upper exti emity 
IS involved the arm is usually carried 
in a sling 

Hypertrophic villous synovitis of 
the knee-joint is frequently mistaken 
for tuberculosis and treated as such 
The condition results from an infec- 
tive process elsewhere in the body 
It begins as an acute synovitis which 
becomes chronic with or without en- 
largement of the joint A late pic- 
ture of the disease shows marked en- 
largement of the joint with large 
masses protruding from either side of 
the patella and the quadriceps ten- 
don and a rather less prominent 
patella There is present an over- 
growth of the synovial membrane and 
synovial fringe P H Kreuscher 
(Surg Clin , Chicago i, 1291, 1917) 

ETIOLOGY — ^The principal cause 
of simple synovitis is injury The 
joint may have been knocked, bruised, 
or strained Exposure to cold and 
wet may be followed by a simple in- 
flammation of a joint, with no other 
evidences of rheumatic or other con- 


«— 7 
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stitutional affection Sometimes the 
disease seems to appear without im- 
mediate cause, but in these cases the 
affection has probably been the result 
of an injury so slight as not to have 
attracted the attention of the patient 
at the time or else have been since 
lorgotten 

If infection is introduced either at 
the time of the injury or subsequently 
through the blood-sti earn, the ef- 
fusion rapidly becomes purulent 
Cases arising without any history of 
previous injury are almost ceitain to 
have an infectious origin They may 
be metastatic in charactei and may 
also be due to syphilis, gonoirhea, 
etc, although the effusion piesent in 
a synovitis due to the last-named 
cause is more apt to be of a plastic 
than of a fluid chaiacter 

Synovitis due to sporotrichosis 
may resemble acute synovitis of pyo- 
genic origin, subacute gonococcic 
synovitis, and chronic tuberculous 
synovitis The diagnosis is easily 
made by culture, igglutimtion, or 
complement fixation methods, and 
the readiness ■with which the foci 
disappear under potassium iodide 
H Gougerot and G Levi-hruikel 
(Revue de chir, Nov, 1912) 

PATHOLOGY — The affection con- 
sists of an inflammation of the syn- 
ovial membiane of the joint with an 
outpouiing of synovia, seium, lymph, 
or pus into the joint-cavity 

The joint-surfaces may lose to 
some extent their smooth, glistening 
chaiactei, while the synovial fringes 
become injected, begin to pioliferate, 
and tend to encioach on the inteiior 
of the joint and the surrounding car- 
tilage The natural secietion of the 
joint may become increased, it may 
contain lymph or even pus In a 
quickly developing synovitis the se- 


cretion may be thinner than normal, 
owing to the sudden outpouiing of 
serum Not infiequently the injury 
which has produced the synovitis may 
likewise have caused some bleeding 
into the joint, in which case the con- 
tained fluid will be blood-stained or 
consist even of blood-clots 

While the first effusion may be 
liquid in character, it may speedily 
disappear and leave a fibrous effusion, 
with enlargement of the synovial 
lunges The latter gradually solidify 
and foim adhesions, which tend to 
bind the bones togethei, pioducing a 
libious form of ankylosis that limits 
movements and seiiouslj- cripples the 
joint 

TREATMKNT — The tieatment of 
synovitis varies with its acuteness 
In a sharp attack constitutional dis- 
turbance may be maiked, the pain is 
seveie and fever high, and the patient 
is toituied by sullciing and dcjnived 
of sleep I he usual intiplilogistic 
tieatment is heie of \alue, a free 
saline purge is of seixice aided by 
acetanilide oi acetphenetidin To 
pioduee sleep sulphonal, trional, or 
veronal may suffice, oi if the pain is 
moie severe, Dover’s powder oi othei 
opiate may lie given in sufficient 
quantities to pioeiue lest 

Local tieatment is all-impoitant 
Complete rest of the pait is essential 
If the knee is afleeted, sand bags may 
be placed on each side, oi a paste- 
board splint fastened on the back of 
the leg by adhesive stiaps above and 
below the joint, leaving the latter ex- 
posed foi treatment A ciadle should 
be used to prevent the bedclothes 
from touching the part 

Bleeding has gone somewhat out of 
fashion, but a few Swedish leeches or 
the application of a few wet cups will 
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give quicker results than almost any 
othei means The cases m which one 
V.1II be inclined to use those means 
are, howe\er, few Ordinarily an ice- 
cap may be applied , but in other cases 
hot applications, such as woolen 
cloths wrung out of hot water, or hot- 
salt bags, or a hop poultice made by 
heating hops in a pan, mbistening 
them with vinegar and inclosing them 
in a bag, or even the use of the ordi- 
nary rubber hot-water bottle, may be 
used Personally I am partial to the 
use of the splint and ice-cap 

When the pain and tendeiness have 
somewhat subsided, light massage 
may be employed Massage is not 
used to anything like the extent it de- 
serves Employed daily, very lightly 
at first and afterward more firmly, I 
am convinced of its great efficacy 

Primarily, acute synovitis is caused 
by traumatism, but it is often second- 
ary to rheumatism, gfout, gonorrhea, 
pyemia, and the exanthemata In 
simple synovitis all that may be re- 
quired IS immobilization, a well-ap- 
plied splint, and an ice-bag for a 
few days When the extreme pain 
and swelling have subsided, passive 
motion should be practised daily If 
the swelling does not subside at the 
end of a week one may aspirate 
Pressure is of great value in favor- 
ing the absorption of the exudate 
eg j by a roller bandage evenly ap- 
plied, strapping with adhesive plas- 
ter, or a rubber bandage 
Hot local applications are some- 
times more agreeable to the patient 
than cold, and give as good results 
Should the condition tend to become 
chrome, countenrntatioii with iodine, 
blister, and liniments is indicated 
In rheumatic cases one should gne 
sodium salicylate in full doses Dry 
heat IS very valuable wrap the limb 
in flannel and expose it in an oven 
to the temperature of 300° F to 400° 
F half an hour once a day Palmer- 
lee (N Y Med Jour, Feb 23, 1907) 


In non-infected synovitis rest is 
secured by a splint or sling in the 
upper extremity and by confinement 
to bed and splints in the lower ex- 
tremity Elevation is also of benefit 
in the case of the lower extremity 
The elbow should be fixed at a little 
less than a right angle, the knee 
slightly Hexed, and the ankle fixed 
with the foot at a right angle to the 
leg 

Dry heat should be used once a 
day, depending on the severity of the 
case, the affected joint being well 
wrapped in Turkish toweling After- 
ward the limb is rubbed dry, band- 
aged, and the splint replaced 
An even, elastic pressure should 
be maintained between hot-air treat- 
ments by surrounding the joint with 
a thick layer of cotton batting, over 
which a roller bandage is snugly ap- 
plied If after three days of this 
treatment the swelling remains sta- 
tionaiy or increases, the joint should 
be aspirated No great amount of 
fluid need be withdrawn, as the re- 
nio\al of a few drams is often fol- 
lowed by rapid absorption of the re- 
mainder After aspiration the treat- 
ment should be continued Passive 
movement and massage should be 
employed as soon as the joint re- 
gains Its normal size, and an elastic 
bandage should be worn for several 
weeks after the patient is allowed 
full use of the joint G J Ellis 
(N Y Med Jour, Feb 23, 1907) 

Obstinate cases of subacute and 
chronic synovitis are best treated by 
absolute rest, as far as any use of the 
joint IS concerned The disease is 
often kept alive and troublesome be- 
cause the patient pei sists in using* the 
joint to the extent that the pain will 
allow him to Massage is not incom- 
patible with lest, but violent passive 
motion IS Therefoie the joint may 
be rubbed to keep up its circulation 
and nutrition, but not initated by 
bending Hot-air baths are likewise 
of the greatest service to remove 
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stiffness Firm strapping with ad- 
hesive plaster is of marked value and 
IS an effective means of hastening ab- 
soiption of the effusion 

In recurring serous effusions in 
joints, especially the knee, the cause 
IS often a congenital laxity of the 
ligaments, exposing the synovial 
membrane to unusual irritation dur- 
ing prolonged use of the joint The 
treatment should not be immobiliza- 
tion, which aggravates the condition 
through disuse of the muscles sup- 
porting the joint, but massage of 
these muscles {,e g , those of the 
thigh, in the case of the knee) twice 
daily This will lead to a sufficient 
development of the muscles to make 
up for the laxity of the ligaments 
In very pronounced cases articulated 
supporting apparatus may in ulchtion 
be requned Gangolphe (Lyon med , 
June 23, 1912) 

The question of tapping a distended 
joint to iemo\e the eflusion is an ini- 
poitant one I do not belic\e it col- 
lect to say that the pioccduic is 
without daiigei On tlic contiai>, it 
bhould l)e done in llic most caicful 
mannei , otheiwisc, the joint is apt to 
be infected and a scions eflusion 
changed to a puiuleiit one with i 
possible disoi o^ni/ ition ot the joint 
Pi opei ly to tap a joint, the In st essen- 
tial lb to get a shaip tioeai the ean- 
nula of whieh is so closely htted as to 
allow it to pass tin ough a piece of 
leathei without calehing Veiy few 
tiocars stand this test, and all otlieis 
are positively dangeious It should 
be thoroughly disinfcetcd — pt efei - 
ably by boiling 1 he pai t should be 
likewise thoioughly eleansed by 
sciubbing and antiseptics, or by paint- 
ing with iodine, as foi any othei 
serious surgical opeiation The sui- 
geon’s hands require the same careful 
treatment After tapping, the open- 
ing should preferably be sealed with 


collodion and gauze oi cotton If a 
bandage is applied with a dressing, 
the gieatest caie should be taken that 
it be so laige and so fiimly secured 
that It can by no possibility become 
displaced and the punctuie exposed 
Tapping done in this manner is of 
gieat seivice and not accompanied by 
much iisk I have never had the 
slightest bad effects from it, but make 
it a positive rule to observe the gieat- 
est piecautions against intioducmg 
infection 

Effusion into a joint is the result 
of abnormal nervous excitability of 
the synovial membrane Injection of 
phenol or tincture of iodine over- 
comes this, but the effect is much 
enhanced hy preceding the phenol 
injection with one of salt solution, 
to wash away secretions from the 
surface of tiu membrane, as well as 
l)y completely expelling the blood 
from the part This lowers the 
imonnt of fluid in the tissues, and 
tluy tike up the injection l)ctter 
Ilildchrind (\iehiv f klin Chir , 
P,d Kxxi, put 2, 1907) 

The wnitei deplores that so man> 
men with h> di ai thi osis ol the knee 
arc illowcd to loi months before 
the knee is punetiircd When the 
joint effusion is withdiawn promptly 
smooth iceovciy is the rule in 30 or 
3S days hut he has cneoiintcrcd many 
cases m whieh this was neglected or 
postponed uul the men ifter 8 11 or 
mote months are still incapacitated 
by then knee lesion T aiilne (Jour 
de Med de Bordeaux, June 1918) 

If desiied, the joint nia> be washed 
out hy injections made thiough the 
cannula Salt solution oi weak anti- 
septics, such as bichloride of mercury, 
1 SOOO, oi phenol, 1 pei cent , may be 
used, they are not to be allowed to 
lemain in the joint The injection of 
formaldehyde m a 2 per cent solu- 
tion in glycerin, as recommended by 
Murphy, is efficient, but so painful as 
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at times to necessitate the adminis- 
tration of an anesthetic 

In a case of right gonarthrotomy 
for purulent fibrinous synovitis m a 
woman, 72 years of age, who had suf- 
fered 4 months from severe inflam- 
mation with slow synovial involve- 
ment in the right knee, the writer 
made a total cuneiform resection ot 
the knee Intervention was limited 
to the synovial cavity, emptying puru- 
lent fluid from all recesses and mak- 
ing a careful toilet of the wound 
The patient made an uneventful re- 
covery in spite of her advanced years 
N Fedenci (Gazz d Osped , xxxvm, 
571, 1917) 

Stiffness following synovitis, whei e 
pain IS not maiked, may be treated 
by persistent, but not violent, passive 
motion and massage If this is not 
successful, free movement of the joint 
under an anesthetic may be tiied, fol- 
lowed for a short time by complete 
rest and the ice-cap until leaction is 
past, when passive movements and 
massage, the use of the hot-air bath, 
the application, peihaps, of iodine to 
the joint, or compression by a rubber 
bandage may be tried Chionic joint 
affections will tax the skill of the 
most experienced, and the surgeon 
must call on his ingenuity to devise 
means to achieve success 

Report of cases of supposed neu- 
ralgia in joints, sometimes with re- 
curring effusion, which proved to be 
the result of a minute disease focus 
in the adjoining long bone, and were 
cured by the wearing of a splint or 
by curetting Garre (Munch med 
Woch, Nov 22, 1910) 

In the treatment of gonorrheal 
synovitis removal of the exciting 
cause, the urethritis, is necessary 
The bowels should be kept freely 
open, syrup of iodide should be 
given, and an easily assimilated diet 
ordered Injections of antigonococcic 
vaccine, 200 million bacteria, are use- 
ful Rest m bed, immobilization of 


the joint, and rubbing with blue 
ointment are, m addition, necessary 
After the acute symptoms subside, 
fly blisters and Bier’s hyperemia 
should be employed If fluid forms, 
the joint should be opened and irri- 
gated with hot normal salt solution, 
followed by an injection of iodoform 
emulsion Massage and passive mo- 
tion should be begun early If anky- 
losis occurs it may be necessary to 
break up adhesions under anesthesia 
Blumenfeld (Med Rev of Rev, Cct, 
1912) 

Yellow vaselin injections used with 
success in simple dry synovitis or 
senile joint affections in which the 
synovial membrane has lost its se- 
creting power They will also pre- 
\ ent ankylosis after resection of a 
tuberculous joint process, if all the 
diseased tissue can be removed and 
there is no mixed infection requiring 
drainage Where fluid is present in 
a joint, vaselin injection is super- 
fluous and may do harm The author 
employs a collapsible tube of vaselin 
and boils the whole for fifteen min- 
utes before the injection Embolism 
is prevented by using a blunt-pointed 
cannula, being sure that no blood 
escapes from it, and that the point 
moves freely in the joint, before the 
cannula is screwed to the rubber 
tube connected with the vaselin 
The amount injected is about 20 or 
25 c c (320 to 400 minims) for 
the hip-joint, not over 10, 12, or 15 
c c (160, 180, or 240 minims) for 
the knee, 15 c c (240 minims) for 
the shoulder Rovsing (Hospitals- 
tidende, July 30, 1913) 

ARTHRITIS 

Arthritis is an inflammation of the 
entile joint, instead of only its syn- 
ovial membrane, as in synovitis 
Clinically the diffeience is mainly one 
of degree An inflammation that be- 
gins m the synovial membrane may 
involve the capsule, the cartilages, 
and eventually the bones It is a 
more serious affection, more severe in 
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its symptoms, more exacting m its 
treatment, and more serious m its 
prognosis It may be started by an 
injury, by exposure, by infection 
either direct or through extension 
from neighboring diseased stiuctures, 
or by a constitutional cause 

Among the numerous causes of 
arthritis recorded have been diseased 
teeth and tonsils, fecal stases and other 
focal infections, also the various acute 
fevers, suppuration of the umbilical 
cord in infants, leucorrhea, puerperal 
discharges of various kinds fiom the 
mother, bronchiectasis, whooping- 
cough, appendicitis, dysentery, and 
other intestinal troubles, and cutaneous 
infection, such as ulcers, wounds, and 
vaccinations 

A proper investigation of the gin- 
giva, teeth, and alveolar processes 
must include X-ray studies The 
important relationship of chronic pyo- 
genic infections to a large group of 
the arthropathies has liecn conclu- 
sively demonstrated, and the iirst 
step in the management of these 
cases should consist in a systematic 
search for foci of infection J TI 
Gibbs (Trans So Med Assoc , N Y 
Med Jour, Jan 19, 1918) 

Two cases of joint symptoms due 
to a primary focus in the female 
genital tract The first was a woman 
52 years of age, who showed tender- 
ness, pain, stiffness and slight swell- 
ing of the joints for a period of 2 
years, The continuous use of a pes- 
sary for procidentia had caused an 
erosion about the size of a S-cent 
piece and of considerable depth in the 
posterior fornix This was bathed in 
pus and a culture yielded a growth of 
pure staphylococcus Under local 
treatment the discharge ceased and 
the erosion healed Coincident with 
this the joint symptoms diminished 
and in a short time disappeared with- 
out any recurrence 
The second case was a patient 22 
years of age, married S years, in 


which abortion was followed by ar- 
thritis Cultuies made of the uterine 
cavity yielded staphylococci and a 
small number of bacilli Blood cul- 
tures gave staphylococcus in pure 
growth Under gynecological treat- 
ment the arthritis cleared up and 
e\entually ceased E C Stemharter 
(Ohio State Med Jour, xiv, 468, 
1918) 

Billings and his followers point to 
the careful work of Rosenow and 
others on the bacteriology of ar- 
thritis and to the numerous cases of 
improvement and cure of arthritis 
following removal of diseased teeth 
and tonsils They believe that this 
pro\es the accuracy of their conten- 
tion that a focus of infection exists 
m the head in many of these cases 
Others either reject the theory as a 
whole or accept it in a greatly modi- 
fied form There is however, un- 
dou])ted improvement in numerous 
cases of aithritis following the re- 
moval of an al'>scessed tooth or a dis- 
eased tonsil or when a case of active 
pyorrhea has received proper treat- 
ment On the eontrary many such 
cases ai c gnen similar careful treat- 
ment without affecting the progress 
of the joint condition in the slightest 
degree 

One reason for tlic failure to ob- 
tain successful results in arthritis by 
treatment of dental and tonsillar dis- 
ease IS that the c iscs have been se- 
lected without knowledge of the 
exact pathologic il condition present 
m the organ in question Many 
apical abscesses in which nature has 
effected a cure by walling off the dis- 
ease have been treated by extraction 
of teeth In such a case it may have 
caused dissemination of the infection 
to other parts of the body, with dire 
results In the same way the crypts 
in certain areas of a tonsil may over- 
come an existing infection These 
crypts are often perfectly harmless 
Another reason for failure in arthritic 
cases is due to the fact that the focus 
of infection lies in some other part of 
the body It may be discovered by 
further careful search in the lungs, 
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heart, kidneys, genito-urmary or gas- 
trointestinal tracts, ductless glands, 
the nervous system, and elsewhere A 
certain number of cases are due to 
syphilis and to tuberculosis Unfor- 
tunately in many cases it is never 
brought to light Roland Hammond 
(Amer Jour Med Sci, Oct, 1918) 

SYMPTOMS — In arthritis the 
symptoms peculiar to synovitis are 
more marked, the fever is high, if the 
disease be acute , the constitutional 
disturbance is severe, the swelling is 
marked, edema may be present, and 
the joint tender, particularly on its 
surface, though also deeper in , the 
joint IS flexed and rigid, atrophy of 
the muscles is rapid, if the joint is 
moved, grating may be heard, owing 
to destruction of the cartilage, and, as 
the disease advances, sinuses may 
form, bone may exfoliate, and even 
dislocations occur, with total disor- 
ganization of the joint Sometimes 
the disease necessitates amputation or 
causes death Often its course is 
very rapid Infants and older chil- 
dren are particularly liable to a form 
caused by extension of inflammation 
from the adjacent epiphysis, and this 
is productive of the most serious 
results 

hot only are the joints more susceptible 
to inflammation in children than adults, as 
stated by Lai Fetra, but the tissues about 
the joints are more susceptible in infants 
than m older children Shortly after birth! 
the infections oftenest met with are those 
due to sepsis, later, though during the 
first few months, those due to the gono- 
coccus Both these infections are apt to 
be multiple Between the first and fifth 
year the infective agent may be the strep- 
tococcus, staphylococcus, pneumococcus, 
typhoid bacillus, influenza bacillus, and 
occasionally the colon bacillus Joint dis- 
ease in children over 5 is usually either 
tuberculous or rheumatic, There also 
occur in infants and young children infec- 


tions of bone and of cellular tissues ad- 
jacent to the joints, often giving rise to 
swellings and other signs very similar to 
those of joint involvement Osteomyelitis 
and periostitis, epiphysitis, and deep cellu- 
litis often occur, and may extend into the 
joint capsule Absolute determination of 
the form of infection can only be made by 
study of fluid from the inflammatory focus, 
but a probable diagnosis can usually be 
made from the history and general physical 
examination Editors 

One may meet, especially in the 
autumn, with cases of joint involve- 
ment, generally with a history of 
sprain or strain, in which the articu- 
lation affected is enlarged, swollen, 
tense, or with marked effusion, but 
not red, painful especially on motion, 
and with slight increase of local heat 
The urine is hyperacid, with brick- 
dust deposit, and there exist depres- 
sion, acid dyspepsia, occasionally 
pruritus, and even eczema The pain 
simulates intercostal neuralgia, gall- 
stone, podalgia, or severe pain in the 
fibrous tissue about the os calcis 
The cause of the whole disturbance 
IS eating tomatoes Johnson (Annals 
of Surg, July, 1912) 

From an exhaustive study of the 
subject, which included a number of 
experiments, the writer concludes that 
It IS fairly certain that all the various 
forms of polyarthritis may be caused 
by infections The pathological les- 
ions correspond exactly with those of 
known infections and the clinical 
phenomena can all be ascribed to dif- 
ferences in the location and virulence 
of the bacteria, the mechanical condi- 
tions and the presence or absence of 
central or peripheral nerve involve- 
ment The classification of the so- 
called arthritis deformans into definite 
infections and problematical metab- 
olic disturbances he therefore con- 
siders no longer necessary so far as 
the joint conditions' are concerned 
P W Nathan (Jour Med Research, 
xxxvi, 187, 1917) 

TREATMENT — The treatment of 
arthritis in its mild form is practically 
that of synovitis, which has already 
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been detailed at length It is in the 
highest degree desirable that the 
serious character of the affection be 
recognized as soon as possible, in 
order that more rigid precautions may 
be taken than would be considered 
necessary in synovitis It is more 
justifiable to resort to severe meas- 
ures The consequences of an ar- 
thritis are almost sure to be some 
limitation of the usefulness of the 
joint, not seldom total stiffness en- 
sues, or the suppuration may be so 
marked as to demand resection or 
amputation to save life If the dis- 
ease IS acute, absolute rest in bed with 
the limb on a posterior splint (if the 
knee be affected) is to be enforced, to- 
gether with the application of leeches, 
wet cups, or ice 

Sometimes adhesive-plaster exten- 
sion with weights IS lequired The 
amount of weight used is to be 
gauged by the patient’s feelings In 
the hip-joint particularlj' is extension 
necessary In the ankle and shoulder 
plaster-of-Paris fixation-splmts are of 
service, because in those joints 
movements are most apt to be 
maiked 

Distention of the joint is to be re- 
lieved by tapping with oi without the 
mjection of normal salme or weak 
antiseptic solutions Some authors 
recommend the sahcylates but the 
laige doses used by some should be 
avoided owing to their evil influence 
on the heart 

The next step is to remove the cause 
of the infection which in turn gives 
rise to the arthritis, whichever it be 
dental, tonsillar, etc , among those 
enumerated 

In many instances, elimination of 
the primary cause suffices to insure 
recovery 


OF (GWILYM G DAVIS) 

Attention called to a type of in- 
flammation in the shoulder-joint 
which produces little local disturb- 
ance but induces severe pam in the 
arm down to the hand on motion 
Tonics and sweating for several 
days may be required with heat 
applied to the shoulder and the use 
of a slmg An electric-light cap 
over the shoulder proved useful 
Salicylates should be kept up for 
several weeks Slight passive and 
active movement of the shoulder- 
joint should be begun after the 
second week, brief but frequently 
repeated The scapula must be held 
by another person at these sittings 
The shoulder pain and radiating 
brachialgia both disappear when the 
shoulder can be mo\ ed freely enough 
for ordinary purposes Goldscheider 
(Therap Monats , Dec 1909) 

Good results from extension, ac- 
cording to the Bardenheuer adhesive 
plaster techmque m the treatment 
of gonorrheal arthritis especially in 
cases with marked doiiglij swelling 
and extreme tenderness likewise in 
some forms of subacute and chionic 
rheumatic aithritis The extension 
was emploj cd in ll t iscs of aithritis 
unamenable to other nutliods in- 
cluding 10 of tlic knce-joiiit 4 of the 
hand and 1 of the elliow In 10 cases 
the results were excellent and in 3 
satisfactoij while in 2 Bier’s hyper- 
emia proved superioi II lloclibuis 
(Therap der Gegenw lilt 1 1912) 
The writei found it possible to le 
lieve patients of practually all s\ mp- 
toms of diffuse arthritis b> a large 
curtailment of carbohydrate, coinci- 
dently with the mgestion of fat m 
such increased amounts as to make 
up or exceed this caloric delicit 
When the protein intake has been 
kept approximately constant some 
such patients actually gam weight 
while convalescing Pembeiton ( A,m 
Jour Med Sci , May, 1917) 

Cartilage m a healthy state is not 
sensitive, but when a joint becomes 
inflamed any pressure of the joint- 
surfaces together is productive of 
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great pain and increases muscular 
spasm Should the inflammation con- 
tinue increasing, the joint should be 
tapped as described under the treat- 
ment of synovitis , instead, however, 
of merely allowing the liquid joint- 
contents to escape, the whole jomt 
should be washed out For this pur- 
pose sterilized salt solution, a sat- 
urated solution of bone acid which 
has been boiled, or a weak bichloride 
of mercury solution, 1 3000 or 
1 5000, may be used 

Sixteen cases of joint infection 
treated by aspiration and injections 
of 2 per cent formalin in glycerin, 
together with extension by weight 
and pulley Best results obtained in 
acute and subacute cases, tuberculous 
synovitis gave excellent results To 
each ounce of glycerin 10 drops of 
formaldehyde solution are added 
The mixture should be kept in a 
sterile container and not over 24 
hours old when used Before injec- 
tion of a joint the extension ap- 
paratus IS adjusted, the joint painted 
with two coats of tincture of iodine, 
and, with the patient anesthetized, 
the fluid aspirated The formalin- 
glycerin IS then injected until the 
joint IS completely filled — in the 
knee about Yz ounce (IS c c ) Equal 
distribution of the solution may be 
secured by motion and massage A 
morphine injection is given On the 
second day a diffuse hyperemia oc- 
curs, which may be controlled by an 
ice-bag On the fourth day the 
swelling recedes The extension ap- 
paratus may now be removed daily 
and the joint massaged The inter- 
val between injections is usually ten 
to fourteen days, 2 injections often 
suffice, though 5 may be needed 
After the last injection a tuberculous 
case is allowed to walk on crutches 
four to SIX months, wearing a long 
three-fifths */i circular cast and re- 
ceiving tuberculin injections of 5 to 
10 mg (%2 to % grain) once a week 
Non-traumatic synovitis of the knee 


was cured by 2 injections One case 
of synovitis of the shoulder and one 
of beginning arthritis deformans were 
not improved C L Pooley (North- 
west Med, March, 1911) 

If the inflammation increases and 
pus forms, the joint will have to be 
arained Drainage of the various 
joints IS not apt to be a very satis- 
factory procedure This is because 
there are no empty spaces for the 
drainage-tube to he in The bones 
touch each other and the interspaces 
are filled with the synovial fringes, 
while all are closely embraced by the 
capsular ligament The knee-joint is 
the one most commonly treated by 
diainage One of the best methods 
is to pass a tube into the joint just 
below the patella and to the inner side 
of the median line It is then carried 
between the condyles and made to 
emerge posteriorly on the outer side 
of the popliteal vessels Another way 
is to insert one on each side of the 
patella and another well back in the 
joint from side to side The joint, 
however, is such an intricate one that 
good drainage is very difficult, and if 
the disease increases, something fur- 
ther may have to be done The choice 
will lay between amputation or resec- 
tion and some form of arthrotomy 
The recuperative poweis of childhood 
are so great that conservatism is far 
more judicious than is the case in 
youths and adults In young chil- 
dren partial procedures are often pref- 
erable to more radical ones Resec- 
tions m them give extremely bad re- 
sults on account of the interference 
caused with the growth of the limb 
The disability and deformity, which 
at the time of the operation may have 
been comparatively slight, can be- 
come so severe as subsequently to 
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make amputation necessary Ampu- 
tations aie resorted to only as a means 
of saving life in children, but in adults 
the probability of a good result after 
\eiy extensive bony disease is so 
slight that amputation is justifiable 
wheie in a child resection would suf- 
fice In adults, also, resection of a 
joint is resorted to earlier than in chil- 
dren If a maiked purulent aithntis 
once becomes established in an adult, 
resection is often demanded, and it is 
not advisable to defer opeiating until 
extensive disease of the bones is pres- 
ent After pus once forms in the 
joint of an adult the joint is veiy apt 
to remain stiff even if cure occurs , the 
result after a resection is no woise, 
and the couise of the disease is much 
shortened One does not have to fear 
subsequent deformity due to the dis- 
parity in growth of the two limbs In 
very young childien foimal lesectioiib 
may give way to atypical opeiations, 
in which the disease foci aie gouged 
away and even some cavities delib- 
erately cleansed out, packed with 
lodofoim wax oi gauze, and left to 
granulate Even these paitiil opcia- 
tions should not be undei taken until 
the disease is maiked 

In infection of a joint by st iphy- 
lococcus, immediate free incision is 
advisable, followed by irrigation 
with large quantities of normal salt 
solution and the establishment of 
perfect drainage All this must be 
done under the strictest antiseptic 
precautions, m spite of the fact that 
inflammation is already present, to 
prevent engrafting a streptococcus 
infection upon the less virulent type 
already present Drainage may usu- 
ally be discontinued about the third 
to sixth day unless fever and great 
swelling continue Where there is 
extensive injury to the joint it is 
well at the first treatment to fill the 
ioint with phenol-camphor solution 


OP (GWILYM G DAVIS) 

Phenol and camphor, of each, 2, 
albolene, sterilized, 1 Lanphear 
(Am Jour Clin Med , March, 1909) 
The writer* reports 5 cases of sup- 
purative arthritis with diplococcic, 
staphylococcic, or streptococcic joint 
infections some with and some with- 
out iiitia-aiticular fracture, m which 
simple arthrotomy and immediate 
active mobihzation was followed by 
good lesults Aithrotomy is far 
supeiior to primary or secondary re- 
section in suppuratne arthritis Wil- 
lems (Presse med , Mar 28, 1918) 

Failuie of general health is the 
best indication foi opeiatue pioce- 
duies In childien up to the age of 
about 5 yeais e\cn free suppuiation 
of a joint may often be cuied without 
&c\eie opeiations A gieat deal de- 
pends oil the mechanical ability of the 
suigeon to handle these cases con- 
sei vain ely 

Arthrectomy, oi erasion, is the 
SCI aping oi cm citing ot a joint with 
the iemo\al of the s-vno\ial mem- 
biancs in so fai as is possible Its 
results Iiac-e not liccn so biilliant as 
w IS anticipitcd 1 he pioccduie will 
piobabl} Ijc followed b} stillness, and 
the likelihood of cuic is not so gieat 
as if a foimal lescction weie done 
It IS most applicable in childien of an 
age unsuitable foi lescetion In such 
patients, accompanied b\ a fiee use 
of the cuiette for the icmo\al of dis- 
ease foci in the bones, it is the opera- 
tion of choice As one appi caches 
adult age so does its desii ability 
lessen 

Treatment of Chronic Cases — Ar- 
thritis not infrequently pursues an ex- 
tremely chronic couise Its tieatment 
must vary according to the diathesis 
present Thus, syphilis, iheumatism, 
or other constitutional affection de- 
mands the constitutional remedies ap- 
propriate to it, in addition to the local 
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treatment Many arthritic cases are 
kept in a chronic condition by the 
inability or indisposition of the pa- 
tient to keep the joint sufficiently long 
at rest for a cure to be effected I 
have frequently seen joints improve 
after other methods had been tried 
when absolute rest in bed was en- 
joined This rest should be insisted 
on until all evidences of activity of 
the disease have ceased By rest is 
meant that the joint is so fixed by 
some splint or dressing that no move- 
ment of It IS possible Many physi- 
cians do not appreciate the impor- 
tance of complete fixation, and apply 
dressings that are inefficient and fail 
to control the disease In affections 
of the knee-joint, for instance, it is not 
doing too much to bandage the limb 
firmly to a well-padded posterior 
splint that reaches from the heel be- 
low to the gluteofemoral fold above, 
a sand bag should then be placed on 
each side of the limb and the whole 
lield together by 2 or 3 transverse 
pieces of bandage Splints applied 
with the intention of securing rest of 
a part aie often made too shoit, both 
in the case of the upper and of the 
lower extiemity It is not infre- 
quently necessary to immobilize the 
joints both below and above the one 
that IS affected 

In the treatment of gonorrheal ar- 
thritis nothing gives better results 
than placing the patient m bed, giv- 
ing a urinary antiseptic, usually hexa- 
methylenamine, aspirating the pus 
from the worst joints, sphnting and 
bandaging them, and giving an eighth 
strain gonococcus vaccine hypoder- 
mically (not into the muscles) W 
Baetz (Jour Amer Med Assoc, 
April 5, 1913) 

Report of 20 cases of chronic ar- 
thritis of various types, all tentatively 
diagnosed as due to streptococcal in- 


fection, and treated with streptococ- 
cic vaccmes The vaccines used were 
of streptococci obtained either from 
the mouth, urine or feces Jones 
(Brit Med Jour, May 17, 1913) 

The writer states that primary and 
secondary proteose preparations stim- 
ulate antibody production or mobili- 
zation for specific organisms m gono- 
coccal arthritis in a manner not to 
be distinguished from that produced 
by the injection of the specific or- 
ganisms themselves The first injec- 
tion usually causes the greatest clin- 
ical benefit Culver (Jour Laborat 
and Clin Med, Oct, 1917) 

The writer describes improvement 
attained in 60 per cent of chronic ar- 
thritis cases treated by injections of 
his non-specific protem preparation 
made from millet and alfalfa seeds 
This is used in a 2 per cent solution 
and the dose starts with 10 to 12 
minims (0 6 to 0 75 c c ) and is given 
in increasing doses 3 times a week 
from 4 to 10 months S P Beebe 
(Med Record, July 27, 1918) 

The joints of the lower extremities 
are the ones most often affected, but 
those of the upper are likewise at- 
tacked When the wiist is involved 
the hand and forearm up to the elbow 
may be enveloped in a plaster-of-Pans 
or pieferably a silicate-of-soda band- 
age Another convenient way of 
fixing the wrist is by means of 
leather A piece of harness or not 
too heavy sole-leather is obtained, 
and two pieces cut of a size suitable 
to leach from near the elbow to the 
metacarpophalangeal joint and each 
halfway around the aim They are 
then to be soaked in warm — not hot 
— ^water and applied to the arm , with 
a penknife a space is cut for the 
thumb and the splints shaped to fit 
the hand and foiearm The edges 
may be shaved thin so as to allow of 
overlapping With a bandage the 
two pieces of leather are fastened 
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fii mly on and allowed to remain until 
the next day They will then be 
found to be hard, when they can be 
xemoved, lined by pasting chamois- 
skm on the inside, varnished with 
shellac if desiied, and fitted eithei 
with straps or eyelet holes foi lacing 
Over the aftected joint a piece of lint 
anointed with belladonna and mer- 
cury oi ichthyol ointment may be 
spiead, oi it may be painted with 
lodme or treated in any way desiied 
The use of local hot-air baths is 
very desirable in aithntis aiising 
from traumatic or iheumatic causes, 
but not in tubeiculous ones This is 
likewise true of electricity and mas- 
sage The hot-aii baths should be 
carefully watched to see if then effect 
is suitable to the paiticulai case, foi 
not infiequently they aqgiavate in- 
stead of alleviating the tiouble 

When any one of the thiee Luge 
joints of the uppei extiemity is af- 
fected the hand sliould be earned in a 
sling W'hcn the clliow oi shouldei 
IS to be ticatcd silicate of sod i piol)- 
ably makes the best splint mateiial 
It would ])c lai inoic populai tlian it 
IS if tlic method of its use wei c bet- 
ter undci stood i he seciet of success 
IS first in liaving the bandages thor- 
oughly impiegnatcd with the silicate, 
and, secondly, in not applying too 
much silicate while making the splint 
If gau-ie or scrim oi ciinoline be used, 
it is easy enough to have it thoi- 
oughly soaked with silicate, but with 
cotton bandages a certain amount of 
silicate should be placed in a basin 
and the bandage allowed to pass 
through It as it is wound by hand A 
convenient machine for the piepara- 
tion of these bandages is one I have 
been using for years It consists of 
a V-shaped box into which the sili- 


cate IS poured The bandage goes 
over the edge of the box down under 
a rod at the bottom and up to be 
wound aiound a small handle, or 
winch In applying these bandages 
the pait IS fiist covered m the same 
manner as foi plaster of Pans All 
surplus silicate is squeezed from a 
bandage, and it is then applied After 
a couple of layers, strips of tin are 
laid on and covered by a couple more 
layers of bandage These tin strips 
should always be used in diessings of 
any size, as they pi event the band- 
age fiom becoming wrinkled, keep it 
in shape until piopeily haidened, and 
also add somewhat to the strength of 
the appaiatus Additional silicate is 
not to be smeaied on ovei the various 
layei s of bandage The hand should 
be moistened with waim water and 
the bandage smoothed theiewith 
Made in this inannci, the bandage 
will take about twentv-foui houis to 
diy, and will get as Laid as a stone 
and yet be exticmclj light 

It ma> be made icmovable by cut- 
ting down with cl knife and inscitmg 
hooks oi c}clcts If hooks aie de- 
siied, the luge si/e may be bought 
at any dij goods stoic and sewed to 
the folded edge of a stiip of un- 
bleached muslin 1 his is then pasted 
along the cut edges of the bandage 
with additional silicate and left for an- 
othei twenty-foui houis to diy The 
bandage if applied foi disease of the 
elbow should be earned well up 
towai d the shouldei and down toward 
the wiist If this IS not done too 
much motion is allowed at the joint 
When the shoulder is affected the arm 
is to be confined by the dressing to 
the body, to prevent its swinging 
In the treatment of chronic joint 
diseases orthopedic apparatus can 
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often be used to advantage Thus, in 
disease of the elbow-joint a useful 
form IS composed of two side-irons 
with a joint opposite the elbow which 
IS capable of being so regulated as to 
allow a little or no motion, as de- 
sired The two side-irons are fastened 
to the arm by two leather sockets, 
one lacing around the arm above 
and the other below the elbow 
Affections of the hip-joint are usu- 
ally treated by adhesive-plaster exten- 
sion, from 5 to 15 pounds being used, 
the limb is steadied either by sand 
bags on each side or by means of a 
long, lateral splint 

In walking cases some form of the 
old Davis or Taylor traction splint 
may be used The same object is ac- 
complished by the patient’s wearing a 
high shoe on the healthy limb and 
using crutches The affected limb is 
allowed to hang To steady it a 
plaster-of-Peuns or silicate-of-soda or 
other dressing is applied around the 
pelvis and thigh, down to the knee 
The long posterior splint of Thomas 
is also of service For the knee one 
may use an elastic knee-cap or a light 
plastei-of-Paiis splint oi one made 
of leather or silicate of soda , even 
pasteboaid is suitable Of whate\er 
material the splint be made, it should 
go high up toward the hip and low 
down toward the ankle, otherwise, 
too much motion will be allowed 
Thomas has also devised a serviceable 
apparatus to be used in these cases 
It is composed of two side-irons m 
the form of the lettei U The two 
upper ends aie joined by a padded 
iron ring and the opposite extiemity 
projects beyond the foot The pa- 
tient puts the leg through the ring 
and practically sits down on it, allow- 
ing the leg to hang between the side- 


irons A bandage confines the ap- 
paratus to the limb Other forms of 
apparatus are also of service Thus, 
one can be made with two side-irons 
which are jointed opposite the knee- 
joint At least one of these side-irons 
goes down to the foot and is fastened 
to a steel sole-plate If this is not 
done. It will be found almost impos- 
sible to keep the apparatus from slid- 
ing down The amount of motion to 
be allowed is regulated by altering 
certain stops at the knee-joint Many 
of these knee cases can be allowed a 
certain amount of motion with bene- 
fit, because it is only when the motion 
is excessive or takes place in some 
unusual direction — as twisting — ^that 
It IS harmful 

Foi the ankle, silicate-of-soda, plas- 
ter-of-Pans, or leather supports are 
needed In light cases the elastic- 
webbing bandage or Martin’s rubber 
bandage gives considerable support 
If It IS desired to keep the joint quiet, 
the dressing should extend well out 
towaid the toes and well up toward 
the knee For moie permanent use a 
steel sole-plate may be inseited in the 
shoe, and from it two side-irons go up 
the leg 1 heie need be no ankle-joint, 
as the patient can walk quite well, 
even with the ankle stiff An appara- 
tus can be constructed on somewhat 
similar lines to go inside the shoe, and 
thus may be worn with different 
shoes 

OSTEOARTHRITIS, OR AR- 
THRITIS DEFORMANS 

In recent yeais the many varied 
affections included under the names 
of rheumatism, rheumatic gout, rheu- 
matoid arthritis, osteoarthritis, ar- 
thritis deformans, etc , have been 
more closely studied and their classi- 
fication changed An attempt has 
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been made to arrange them accord- 
ing to their etiology, but as that is to 
a considerable extent unknown, the 
subject IS still in a tiansitoiy state 
It has been genei ally recognized, how- 
ever, that there aie two gieat divi- 
sions of the ordinary joint disease, 
exclusive of those caused by trau- 
matism and trophic disturbances due 
to derangement of the nervous sys- 
tem, as locomotoi ataxia, syringo- 
myelia, and the like These two 
divisions are the tnfecHous and meta- 
bolic The infectious j oint diseases ai e 
those caused by infections eithei aiis- 
ing primarily in the joint oi earned b) 
the joint from some focus of infection 
in anothei poition of the bod}'’ Ihc 
disease known as acute aiticul u ihcu- 
matisni, although often conhning its 
manifestations solely to the joints, is 
now 1 ci> aided as being without doubt 
a geini disease, the infection gaining 
access to the body possibly thiough 
the nasophaiynx, tonsils, etc Ihe 
othei joint diseases due to infeetion 
are caused by eithei oidinin ]>\o- 
gemc organisms oi the geinis of spe- 
cific diseases, as syphilis, gonoiihea, 
tuberculosis, and iieai ly all ol the 
acute infectious fe\eis, including 
typhoid fever, pneumonia, seal let 
fe\er, measles, and othei s The in- 
fectious etiology of the cases has been 
proved beyond doubt, but theie still 
remain numei ous eases in whieh dis- 
turbances of nutiition and metab- 
olism are marked causatiee factois 
These have been previously giouped 
under the terms rheumatic aithritis) 
rheumatoid arthritis, osteoarthritis, 
etc In this large group occur cases 
in which infection appeals to play an 
important role, while in others it ap- 
pears as though a disturbed metab- 
olism were the underlying cause So 


far one has been unable to draw a 
sharp line between the infectious and 
metabolic cases It is above all in the 
chronic cases that this difficulty ex- 
ists This class of cases has for the 
sake of conxenience been aggiegated 
undei the teim osteoarthiitis, and 
subdivided clinically into two groups 
one in wdnch atiophy is a distinguish- 
ing featuie and theiefoie called the 
atiophic t\pe, and anothei in which 
hypeitiophv is eMdent and hence 
called the h^pcltlophlc t3"pe 


DlFrLRl NTIAL 1 AISLE 


Vlt 1 Lil Ills 1)1 I OI M \ NS 

1 Ni I \ OUS disc 1 s i 
due to dcbilititiiio 

C lUStfa 
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4 Joints most list d 
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sm lilt 1 loints fh st t uii 
mile, < t nti ipt t ill\ I ‘ in 
poi om i \ 1 1 1 1 1 \ joints 
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tl V O t lilt < it d J 0 1 11 tb 
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1 S\\ t 111 lie, t \ in f 1 1 
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Lane, quoted by J C Walton 
(Southern Med and Surt? June, 
1910) 

There is a tendency foi rheumatoid 
arthritis to arise after influenza, or to 
be aggravated by that disease It 
has become probable that, in these 
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cases, one is dealing with an active 
influenzal arthritis, which is usually 
non-suppurative, but may become 
pyemic m type F J Poynton 
(Practitioner, April, 1908) 

Arthritis deformans in the young 
is much commoner than has been 
thought The symptoms often re- 
semble those of coxitis, the limita- 
tion of mobility, however, is not re- 
flex or due to adhesions, but to 
change of the femoral head Ab- 
duction seems to be chiefly impaired, 
while flexion may be preserved Pain 
IS absent or appears only after pro- 
longed walking, and crepitation is 
rare The limping is due rather to 
insufficiency of the abductors than 
to shortening X-ray examination 
shows, even early, slight shortening 
of the femoral neck The disease is 
progressive, but much can be done 
by conservative treatment, partic- 
ularly passive movements, the mam 
object being to minimize the limita- 
tion of motion Six cases were seen 
by the author in one year Perthes 
(Deut Zeit f Chir , Bd cvii, Nu 1-3, 
1911) 

The author has found often in 
chronic arthritis and nephritis foci of 
infection which he considers sources 
of the malady The commonest 
foci are the tonsil, the lymphoid 
tissues of the pharynx, abscesses 
of the gums, pyorrhea alveolaris, 
gingivitis, and the sinuses of the 
head, bronchiectatic cavities, chronic 
ulcers of the gastrointestinal tract, 
chronic appendicitis and cholecystitis, 
infections of the urinary and genital 
tracts, and, finally, local submucous or 
subcutaneous infections anywhere in 
the body Streptococci from many 
of these patients, injected into ani- 
mals, caused an arthritis of deforming 
type Prank Billings (Archives of 
Intern Med, May, 1912) 

Of 24 typical cases of arthritis de- 
formans, 6 reacted in complement- 
fixation tests to strains of Strepto- 
coccus vnicians From 4 of these 
cases the same organism was iso- 
lated from a tooth-socket after the 
extraction of teeth Four other cases 


reacted to the gonococcus, one of 
them to streptococcus also T W 
Hastings (Jour Amer Med Assoc , 
April 19, 1913) 

Infectious agents are the most im- 
portant factors in this disease, but 
the micro-organisms present in differ- 
ent cases are not necessarily always 
the same Both proliferative and de- 
generative phenomena may occur in 
the joints of the same individual in 
polyarthritis as well as in cases of 
monarticular disease The localiza- 
tion of the infection varies Nathan 
(Jour Med Research, May, 1917) 

The atrophic form is progressive and 
may go on for many years It is mul- 
tiple in its joint manifestations and 
affects both the large and small artic- 
ulations It especially attacks the fin- 
gers, producing spindle-shaped swell- 
ings, which appear like enlargements 
of the bones, but are really the result 
of effusion, the latter, becoming ab- 
sorbed, leaves the part smaller than 
normal The fibrous tissues and the 
cartilages become infiltrated, softened, 
and finally even the ends of the bones 
become absorbed, deformities and 
luxations are frequent The adjoining 
ends of the bones seem to fuse to- 
gether, and as the activity of the 
process subsides they remain more 
or less completely ankylosed This 
process is not accompanied by any 
new bony formation, but by a loss or 
atropliy-^of bone The disease may 
attack people of any age and is often 
seen in young adults, adolescents, and 
even quite young children It is a dis- 
ease that has marked exacerbations in 
which the parts present the signs of 
inflammation, accompanied by consti- 
tutional disturbance and fever There 
is usually an absence of glandular en- 
largement 

Case of chronic joint disease in- 
volving practically all the joints of 
the body The most striking feature 
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was wasting of the bones, especially 
marked in the hands All the fingers 
were greatly shortened and some en- 
tire phalanges had apparently been 
absorbed R S Lavenson (Jour 
Amer Med Assoc , Jan 26, 1907) 
Gouty, rheumatic, and toxic forms 
of arthritis have been described as 
occurring in sthenic or asthenic pa- 
tients and resulting in atrophic and 
hypertrophic changes The rheu- 
matic manifestations are, in general, 
earliest seen in the smaller joints, 
and can be readily detected in the 
phalangeal articulations by X-ray ex- 
amination The rontgenogram shows 
clearly the difference between the 
normal joint and the atrophic dis- 
ease with absorption of cartilage 
and approximation of bones C I 
Leonard (Monthly Cyclo of Tract 
Med , March, 1907) 

The X-rays sometimes expHiii a 
soldier’s limping as the icsult of a 
lapidly developing deforming osteo- 
arthritis of the hip joint The de- 
formity is of several different types 
as explained with radiogi uns It 
IS a query whethei it not be a 

premature senile liip joint Ulection 
The fatigues and o\eiexcition ol the 
campaign nia> ha^ e hi ought on pic- 
mature senility in these tissues 
Beaujard (Pans med , 1 eb 22 , 1919 ) 

The hypo trophic font does not pos- 
sess, as a lulc, tlic maliyiiane^ of the 
atrophic type It does not occasion 
so much suffering, nor so gieat and 
numerous deformities, nor is it so 
active It consists m a hypeitiophy 
at its edges of the articulai car- 
tilage, which speedily becomes trans- 
foimed into bone, producing project- 
ing masses oi ‘^lipping/’ whence the 
name hypei trophic These new- 
formed masses extend sometimes fiom 
one bone to another, forming a bony 
bridge, which firmly ankyloses them 
Such a condition is seen in the spine, 
which may be transformed into one 
rigid mass of bone This was called 


by Mane ''spondylosc rJiiciomehque 
It IS paiticulaily pi one to attack the 
hip-joint, often in old people, — hence 
the name malum coxce senilis It pro- 
duces the bony protuberances on the 
finger-joints called Hebei den’s nodes 
It IS a painful, ankylosing, and ex- 
ceedingly cnpplmg disease, which 
may piogiess mote or less steadily for 
many jears without fever 

Pathologic'il and clinical study of 
65 cases of chronic, non-tub erculous, 
deforming aithritis as a result of 
which the joint conditions found are 
classihed as (1) Pi ohf Dative or 
hvpcit) ophic aiiJuiiis, in which the 
primary change is a proliteration of 
the s>novial membrane and the peri- 
chondrium of the articular cavity, 
in 1111113 cases with S3nchronoub pro- 
liferation ol the connectnc tissue 
and endosteum of the epiphyseal 
marrow dirtctb below the joint car- 
tilage The s\nt)\!il membrane pro- 
diKcs a ]a3cr of granulation tissue, 
which sooner or liter iiia}'' extend 
o\cr the e utilagc is a thin paiinus 
like I13CI, an<l pnxluecs destruction 
ind ibs( )rption (»1 the earlil ige The 
pe rie In uidi turn forms i la\ci of spe 
ciili/ed ecuiiKctne tissue, which 
readily changes into e utilise or e\en 
hone 1 Ik lelitut imount of de- 
striietioii of e iiul new forma 

tion of e utilise iml bone \ incs in 
different joints ind w itli different 
causes TiiditLi ition ot the connect 
i\ e tissue of the niiii(>w spKcs of 
the cpiph3 Sis tikes pluc This 
resulting higlib \ iseul ir iiuil ition 
tissue ma3 extend ujiw 11 d to the 
joint, causing destruelion of the 
o\crl3ing eartil igo ^iieh eh uiges 
ma\ occur m 1 irgc or sm ill joints, 
and he the end result of joint intec 
tion by pus organisms or the gono 
coccus, in Stills discisc, in single 
joints, large or small, where the 
process comes on insidiously without 
evidence of bacterial infection, and 
finally occur as a result of fractures 
in a joint, with partial dislocation of 
the articular facets ( 2 ) Degenerative 
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or atrophic arthittis Here the pri- 
mary change is degeneration of the 
hyaline cartilage of the articular 
surfaces, the underlying bone be- 
ing exposed The articular surface 
undergoes marked thickening of its 
bony trabeculae and the marrow 
spaces may be almost entirely ob- 
literated, the exposed bone becom- 
ing very dense and highly polished, 
like ivory Erosion of one portion 
of the joint surface with overgrowth 
of the remainder may lead to sub- 
luxation, or in some cases fixation 
of the joint At the same time peri- 
chondrial changes take place, leading 
to new formation of cartilage, which 
may turn into bone, so that the heads 
of the bones may be irregularly in- 
creased m size Such changes occur 
in old people or in young persons 
who are physiologically old, espe- 
cially in those with associated cen- 
tral nervous disease Nichols and 
Richardson (Jour Med Research, 
Sept, 1909) 

In neither the trophic nor the hy- 
pertrophic foim of osteoaithritis or 
arthritis deformans is an absolutely 
positive cause known Evidences of 
infection, both as regaids the blood 
and local manifestations, are lacking 

The chief objections to the infec- 
tious theory of this disease are that 
so many cases do not gi\e a typical 
picture of infection, and that no one 
thus far has isolated any organism 
from the tissues or joints in a con- 
siderable number of consecutive 
cases E C Rosenow (Jour Amer 
Med Assoc, April 11, 1914) 

Neither has it been pi oven that nutri- 
tional disturbances aie causative In 
view of the fact that these conditions 
often aiise after injuries it is piob- 
able that in some instances tiauma- 
tism does act as a causative agent 
The nutrition is often impaired and 
probably influences the character of 
the symptoms In some cases nervous 
disturbances are prominent In the 


absence, however, of any positive evi- 
dence of an infective element, we 
must for the present assume that a 
disturbed nutrition is the basis of the 
disease^ and the treatment is largely 
founded on this view 

Certain joint affections in women 
develop during the menopause or 
immediately afterward Heberden’s 
nodes are often the only external 
manifestation of the menopause In 
but few of these joint affections is 
there a traumatic factor Local 
lipomatosis is a frequent accompani- 
ment, especially m the lower limbs 
The joints may develop arborescent 
lipomata and enlargement of the 
finger-jomts may be observed The 
author witnessed these joint affec- 
tions in unmistakable connection 
with the menopause in 47 cases, also 
in 6 cases of artificial menopause 
through oophorectomy Ovarian ex- 
tract IS a powerful adjuvant in these 
cases Measures which raise the 
temperature of the body for a con- 
siderable time produce good effects 
Neumann (Med Klinik, March 22, 
1908) 

Still's disease described as fol- 
lows It usually begins before the 
second dentition, and occurs oftener 
in girls than boys The onset is 
usually insidious, with stiffness of one 
or more joints, though occasionally 
it IS sudden, with high fever The 
joint enlargement suggests rather 
thickening of the tissues around the 
joints than changes m bone or car- 
tilage Bony grating usually absent, 
and effusion not marked Tender- 
ness only slight Joints first involved 
are the knees, wrists, and cervical 
spines The fingers, and later on 
the toes, become affected The dis- 
ease IS probably never limited to one 
joint, and is almost always symmet- 
rical No tendency to suppuration 
or bony ankylosis Usually muscu- 
lar atrophy with tendency to con- 
tracture Lymphatic glandular en- 
largement a constant symptom, the 
glands oftenest affected being those 

6—8 
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near the involved joints Spleen 
always palpable, and its size is pio- 
portionate to the joint involvement 
and number of glands involved 
Pleuntis and pericarditis of a low 
grade may occur Progress of dis- 
ease IS slow and in time tends to 
remain stationary, leaving the indi- 
vidual helpless Exophthalmos, with 
rapid pulse, at times noted 
The children should be placed 
upon iodide and, when possible, re- 
moved to a warmer climate The 
conditions of hygiene should be im- 
proved I A Abt (Interstate Med 
Jour, July, 1908) 

The polyarthritis described by 
Still seems to result from a chronic 
sepsis, which, while not sufficiently 
potent to completely overpower the 
young organibin, has destro^^cd re- 
sistance by enfeebling the ph igo- 
cytic power of the blood and lower- 
ing lymphatic activity Ihc piog- 
nosis IS not necessarily hopeless 
Pisek (Arch of Diag , Oct , 1909) 

TREATMENT— In both the ituv 
phic and hypei trophic foiins the 
principles of treatment should be pto- 
tection of the aifected pails ind an 
cndeavoi to build up and icstoie the 
impaired nutrition The ^leatest 
attention should be given to pcisonal 
hygiene and feedim:’ Pcmliciton has 
recently found that, paitieululv m 
old cases, free purgation, oi lavage of 
the colon and a strict diet maikedl_> 
impiove the condition of the patient 
thus afflicted 

Most clinicians agree with Bilhngs 
when he states ^^The treatment and 
management must comprise (a) the 
removal of the cause, (b) impiove- 
ment of the immunity by rest, per- 
sonal hygiene, good food, pure air, 
and sunshine, rational calisthenics 
and physical culture, moral support 
and a cheerful environment Auto- 
genous vaccination may be used to 
improve immunity still further 


Rheumatoid arthritis if recognized 
early in the acute stage, is curable 
In the later stages it may be ar- 
rested, but the deformed joints can 
not be restoiecl The best drugs are 
guaiacol and potassium iodide Luff 
(Bnt Med Jour, Oct 26, 1907) 
Case of arthritis deformans fol- 
lowing influenza, with marked con- 
stipation and offensive and slimy 
motions, in which daily colonic 
lavage through a 4V(-foot esophageal 
tube, with 3 quarts of warm water in 
which 3 tablespoon fills of Epsom 
salts had been dissolved, together 
wuth a tabic spoon fill of castor oil 
and 2 compound betanaphthol tab- 
loids, three times a day, caused all 
the symptoms to improve rapidly 
The joints gradually became less 
painful iiul tender and the swelling 
and cHusinn slowdy subsided F 
Booth (T ancct, Dec 19, 1908) 

Dnccl thymus gland used in ar- 
thritis deform ins Ct'>ntinuous ad- 
nnnisti Un>n snoiur or later led to 
ck finite ind, in some cases, striking 
inii>ro\ t me nt It is onh when it is 
taken foi months that the joint dis- 
abiliU l)tw»iiis in disappcai If it is 
(hseontiniK (I the sMiiptoms then re- 
appe ii Rest is important It is 
rare!> ni.iLssar\ to abstdutely im- 
mobib/e tlK joint, but p iticnts with 
the attiie clist is<. should not engage 
in m iiui il work When ill signs of 
acln e disc isc ha\ c disappeared for 
some time, a \er\ gradual return of 
function should be made and, in old 
cases with contractions, especially in 
the legs these must be corrected, 
remembering, however, that the ends 
of the bones are soft and friable and 
the use of force may be dangerous 
During the treatment a nutritious 
mixed diet should be given Among 
106 cases, 3 out of 18 bedridden pa- 
tients are now w^alking without cane 
or crutch Of 14 wheel-chair pa- 
tients, results are unknown in 4, 3 
are walking without assistance, and 
2 are walking with a cane, in 2 the 
joints are without pain, and 3 have 
died Of the remaining SI severe 
cases, practically all improved under 
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treatment Thirty-three of the re- 
maining milder cases have been prac- 
tically well for a year or more, in 
only 7 was the treatment unsuccess- 
ful The dose of thymus is 2 to 4 
tabloids of S grains (0 3 Gm) each, 
three times a day, either before or 
after meals P W Nathan (Jour 
Amer Med Assoc, June 17, 1911) 

Of importance in the treatment of 
intestinal indigestion causing ar- 
thritis IS the substitution, for the 
usual diet, of milk products contain- 
ing lactic acid-producing organisms 
Buttermilk, where obtainable, is of 
great service A taste for sour milk, 
'which is perhaps equally useful, can 
quickly be acquired Sour-milk 
curds are readily taken, covered with 
milk-sugar The following simple 
way of producing fermented milks 
IS used with success by Hunkin A 
half-pound of cream cheese is cut 
into small pieces and stirred into a 
pint of fresh milk This is kept 
warm for three hours and then put 
in a cold place Next day a cupful 
of this mixture is added to a quart 
of fresh milk and the same per- 
formance gone through This is re- 
peated for three days and on the 
fourth the strain of lactic acid-pro- 
ducing organisms is a very active 
and reliable one On this day a cup- 
ful of the mixture is added to 3 or 4 
quarts of fresh milk, which, after 
twenty-four hours, is ready for use 
C C Crane (Calif State Jour of 
Med, Sept, 1911) 

There is an abnormal amount of 
lime salts in the articular cartilages 
in deforming arthritis Limitation 
of the lime in the diet was found 
efficacious in this and certain other 
forms of arthritis The patients 
stay in bed for three days on a test 
ration of rice, chopped beef, bread 
and meat-extract bouillon, 1 liter 
(quart) milk, etc , only distilled 
water being used m cooking The 
ration contains about 1 86 Gm (29 
grains) of CaO If no more than 
10 per cent of this amount is 
eliminated in the urine, there must 
be lime retention, and a lime-poor 


diet is ordered for six or eight weeks, 
using distilled water and strictly 
avoiding milk, butter, yolk of eggs, 
potatoes and spinach, as well as eat- 
ing very sparingly of other vege- 
tables Marked benefit is likely in 
cases of chronic ankylosis of the 
spine, deforming arthritis and the 
joint pains persisting after an acute 
polyarthritis M Hirschberg (Berl 
klin Woch, Nov 13, 1911) 

Thyroid preparations are useful in 
many cases of long-standing osteo- 
arthritis and chronic infectious ar- 
thritis, probably because of damage 
to the thyroid gland resulting from 
Its hyperactivity attendant upon con- 
tinued toxemia Slow pulse is an in- 
dication of thyroid failure, emacia- 
tion does not preclude it Dosage of 
dried thyroid substance ranges from 
1J4 grains (0 1 Gm ) once daily up 
to 5 grains (0 3 Gm ') t t d \n 
distinct myxedema Avoid causing 
headache, diarrhea, or reduction of 
blood-pressure, and intermit drug 
from time to time Thyroid medica- 
tion IS necessary for the remainder 
of the patient’s life where thyroid 
failure is thoroughly established 
Midelton (Practitioner, Jan, 1912) 

In arthritis deformans the author 
has each patient given 2 or 3 high 
enemata a week, as a result of which 
the pain in the joints is greatly re- 
lieved The following measures are 
also employed Baking followed by 
massage three times a week, *‘steam 
boxes” on the intervening days, hght 
baths twice a week, Bier’s hyper- 
emia every day for six or twelve 
hours, exercises daily, and static 
electricity three times a week Goor- 
stein (Med Record, Feb 10, 1912) 

Case of a man aged 44 years with 
arthritis deformans, who began three 
years ago to have an arthritis in the 
right wrist, gradually extending to all 
joints of the body There were con- 
tinual pains m the joints and muscles 
and through the neck and chest, and 
the patient had lost 37 pounds in 
weight ^ 

Blood was withdrawn from the 
median vein with a hypodermic 
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syringe, incubated, and allowed to 
remain for twenty-four hours, and the 
serum poured off, plated and again 
incubated Examination showed two 
organisms, a bacillus and a diplo- 
coccus probably isolated by Poynton 
and Payne from the synovial mem- 
branes A bactenn was prepared 
from these organisms and treatment 
instituted After two weeks the pain 
had entirely left The right wrist, 
apparently completely ankylosed, 
markedly limbered up, and the swell- 
ing disappeared The patient gained 
in weight and steadily improved 
Other patients treated similarly 
Greene (New York Med Jour, Aug 
31, 1912) 

In rheumatoid arthritis the teeth 
should receive scrupuloub attention 
and acid fermentation in the stomach 
eliminated by cutting off all sac- 
charin and farinaceous articles of 
diet, and placing the patient for a 
few days on an abundance of red 
meat with plenty of hot water Red 
meat produces ammonia, which neu- 
tralizes the sarcol ictic acid in tlu 
muscles Ihen milk should be used 
to which some sodium bicarbon itc 
and chalk or lime-watei hue been 
added, also junket and cream ^ftcl- 
ward green veget ibles and fuina- 
ceous food, except oatmeal ind a 
fair amount of fit slunild be given 
especially olive oil or codliver oil it 
least an ounce of these oils bhould 
be given every night at bedtime 
Bacon giavy, fat bacon, cream but- 
ter, and marg irinc ire v iluablc ad- 
juncts but beef oi mutton fats h id 
better be eschewed The p itient 
should take a liberal illowance of 
table salt with meals All acids and 
acid fruits, rhubarb, tomatoes, and 
asparagus should be avoided Glu- 
cose and honey are better than cane- 
sugar or jams When the patient is 
improving, grapes, bananas, nuts, 
stewed prunes, and figs may be al- 
lowed, saccharin is better than sugar, 
especially when the urine has become 
alkaline under treatment, and tends 
to deposit phosphates As a drink, 
there is nothing better than pure 


water, especially when hot, or weak 
tea, milk, and soda water (containing 
about 30 grains of sodium bicar- 
bonate to the pint), plain barley 
water, and raisin tea To correct the 
acid fermentation and improve gas- 
tric motility, a good combination 
consists of sodium bicarbonate and 
IS or 30 grams (1 or 2 Gm ) of 
aromatic chalk in a glass of milk 
about half an hour before meals, with 
a double dose at bedtime A sto- 
ni'ichic of calcium chloride, hydro- 
chloric acid, and minute doses of the 
perchloride of iron is very useful 
-ifter nie'ils A small cholagogue pill 
should be administered regularly, 
cq one made with the sulphate, 
bicarbonate, uul salicylate of sodium 
and hconec It is imperative to get 
lime into the tissues For this the 
author prescribes freely chloride of 
sodium anil potassium, sodium bicar- 
bonate, chalk, lactate of lime, and 
calcium glycerophosphate Iron is 
best idministcrcd in the form of 
undciilone led me it ind }olk of 
eggs ^rsenie, potassium iodide, 
guiiieol uul i host ol leincdies com- 
monlv preseiibcd ii c \\ oi sc than use- 
less Bur (Bnt Med Jour, April 
12 1913) 

In rluumitoicl arthiitis the offend- 
ing Diginisin or org inisnis should, if 
possiI)le be isolated fioni the pri- 
m ir> foeus oi iiiteetion ind an 
autogenous vaccine ^iveii fem one or 
two doses Jills will ruse the 
phigoe^tie poweis of the p itient, 
uul It is then lime to give the in 
fected region loe il tu itment The 
vaccines must be eontinued foi long 
periods Ilughes (lint Mod Jour, 
2737, 1267, 1913) 

Gradual but permanent improve- 
ment noted in i number of cases 
after administration of thymus ex- 
tract Pam and swelling disappe ir 
and appetite returns Nucleopi otcid 
extract much pieferable to crude 
gland Treatment should cover sev 
eral months, and small doses be con- 
tinued for some time after apparent 
cure Berkeley (Monthly Cyclo and 
Med Bull, Jan, 1914) 
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It IS important to bear in mind that 
the joint IS to be protected from dis* 
turbing movements It is here that 
osteoarthritis differs from simple 
traumatic disease of the joints In 
the lattei a small amount of move- 
ment may not be painful, but in the 
former the opposite is the case Mas- 
sage IS not apt to be of service except 
in chronic cases, — certainly not in 
acute ones Rest on a splint is to be 
enforced, with the joint wrapped up 
in cotton or flannel The application 
of cloths wrung out of hot alkaline 
solutions may be tiied A piece of 
Imt wet with chloroform liniment and 
covered with woolen cloths may give 
relief Fixation of the joint with 
plaster-of-Paiis casts, persisted in for 
a long period, is one of the very best 
means of treatment we possess 
Sometimes this fixation can be better 
or more conveniently accomplished 
by means of some apparatus, such as 
a brace for the spine At other times 
an operation that serves to ankylose 
or stiffen the joint removes the pain 
and allows locomotion Albee has 
devised such an operation for the hip- 
jomt Osier advises the use of the 
Paquelin cautery, lightly and lapidly 
stroked ovei the part, as a means of 
reducing pain The use of leeches is 
not so efficacious as in tiaumatic 
cases Cold applications are only to 
be advised when not distiessing to 
the patient 

Crude pyroligneous acid recom- 
mended as affording relief from pain 
and stiffness in arthritis deformans 
Redness of the joints disappears, 
swelling diminishes, and fibrous an- 
kylosis relaxes or can be broken up 
with but little pain or reactionary 
hyperemia Restoration of function 
well shown in the hands and fingers 
Six patients cited in whom benefit 
followed exhibition of pyroligneous 


acid The usual dose was 2 teaspoon- 
fuls three times daily Kolipmski 
(Monthly Cyclo of Pract Med, Oct, 
1907) 

Two cases of Still’s disease in 
which fresh air, arsenic, massage, 
and passive movements produced 
prompt results — slight in one case, 
marked m the other ^ Kingston 
(Arch of PediaL, June, 1909) 

Sulphur waters, m combination 
with massage, gymnastics, stasis, 
and electricity, recommended in the 
treatment of the chronic forms of 
arthritis Fibrolysin injections, espe- 
cially in the more chronic progressive 
cases, found a valuable adjuvant As 
a rule, 30 injections of 2 33 cc (37 
minims) each were given, daily, into 
the gluteal muscles Improvement 
generally noticed only after the 
twentieth injection Cases of val- 
vular disease and lung trouble stood 
the injections well The joint swell- 
ing disappears, mobility returns, and 
general improvement is noticed A 
Scliawlow (Deut med Woch , No 
14, 1909) 

In many cases the progress of ar- 
thritis deformans can be stopped by 
removal of offending appendices, 
hemorrhoids, and other causes of irri- 
tation In advanced cases where 
the cause is no longer operative, or 
obscure, the most effective method 
of treatment is to relieve the pain, 
thereby securing a return to good 
nutrition This is best done by ap- 
plying an absolutely rigid close-fitting 
retention dressing with the limb m 
such a position that the antagonistic 
muscles surrounding the joint are m 
absolute equilibrium If the limbs 
cannot be brought into the desired 
position without extreme pain, con- 
tractures are broken up under anes- 
thesia, tendons are lengthened, if 
necessary, by tendoplasty, and a plas- 
ter-of-Paris dressing applied in the de- 
sired position and allowed to remain 
there until pain and irritation have 
subsided A new plaster mold rein- 
forced with basket splints and wheat 
gluten bandages is then applied over 
stockinet In immobilizing the up- 
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per extremity a small pad is placed 
in the axilla, a shoulder-cap applied 
and fastened to the chest with roller 
bandage, the elbow is placed at a 
less than a right angle, the forearm 
rotated inward slightly, the thumb 
extended, the fingers held perfectly 
straight, and a mold applied in this 
position To immobilize the hip the 
author uses a plaster-of-Paris spica 
extending from the umbilicus to the 
pubis and to within an inch of the 
knee, with the thigh abducted 10 
degrees and ventral flexion of S de- 
grees The knee is placed at 17S de- 
grees and the ankle at 85 degrees 
Ochsner (Jour Amer Med Assoc , 
March S, 1910) 

Arthritis deformans may develop 
independently of infection or intoxi- 
cation, solely from static disturb- 
ances Such a disturbance in the 
foot may react on a joint above 
Pain IS not caused until the synovial 
membrane becomes irritated The 
Rontgen rays may reveal deforming 
arthritis for years without pain or 
functional disturbance pain then sud- 
denly cle\ eloping from slight trauma 
Massage, superheated air, and passive 
exercises for weeks may be neces- 
sary before the limb can be used 
again, and these measures do not in- 
fluence materially the osteoarthritis 
itself Ewald (Deut mod Woch , 
May 12, 1910) 

The treatment which has given the 
author most satisfaction in arthritis 
deformans is Rest in bed for at 
least ten hours out of the twenty- 
four A diet as generous as can be 
digested and assimilated without 
producing putrefaction or fermenta- 
tion From to Mo grain (0 0022 
to 0 0016 Gm ) of strychnine sulphate 
and 2 or 3 grains (0 13 or 0 2 Gm ) of 
ferrous iodide three times daily, half 
an hour before meals, and in emaci- 
ated cases from 1 to 4 drams (4 to 16 
c c ) of codliver oil, after meals A 
dose of some one of the various 
mineral waters, before breakfast, 
every two or three days, if constipa- 
tion IS present A body dry, hot air 
treatment two or three times weekly 


Central galvamzation once or twice 
weekly General mechanical vibra- 
tory stimulation two or three times 
weekly A static electric application 
at least once every day, consisting, 
in acute cases, of the Morton wave 
current over the affected joints or 
spine and in the chronic cases of 
long, thick sparks to the affected 
joints one day and the Morton wave 
current localized over these joints the 
next In some cases one of the high- 
frequency currents, applied either 
locally or generally, may advanta- 
geously replace some of these static 
applications, or be added to them 
A hot and cold douche to the spine 
two or three times weekly 

As regards drugs, the old chloral, 
camphor, and aconite mixture, and 
tincture of iodine externally, give 
good results in some cases Opium or 
any of its clcri\ati\es is inadvisable 
Sahcylic compounds and pyramidon 
gave satisfaction in man> cases The 
tinctures of hyoscyamus and gel- 
semium irc sometimes helpful in re- 
lieving the pains, in the nerve trunks 
particularly 

1 oi p 11 n clue to musculai spasm oc- 
t 111 ring (lining skep strontium bro- 
mide in 20 to 30- grim (13 to 2 
Gm ) (loses, repelled hoinly until 
iclie\cd ()i 3 doses ha\e been taken, 
will llsii llh siieeccd 

A meeb lineal piocedurc often help- 
ful consists of bandaging the affected 
muscles snugl> (not lightly enough 
to interfere with the circulation) 
when the patient prepares for the 
night Skinner (Amer Jour Med 
Sci , Nov, 1910) 

Movements of olhciwnse rigid, pain- 
ful joints aie possible in hot water, 
and great benefit is derived from 
such exercise Plate (Med Klinik, 
Oct 22, 1911) 

A patient had been through the 
usual treatment for marked arthritis 
deformans without benefit, being 
much bent and using a cane Subse- 
quent treatment, consisting solely of 
the static and high-frequency coil 
currents caused great improvement 
The condition was due to continued 
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absorption of toxins from roots of 
teeth A H Hirsh (N Y Med 
Jour, Oct 4, 1913) 

The utility of hot-air baths must 
be determined by a cautious trial At 
first the heat should not be great, and 
in many cases, particularly acute or 
subacute ones, local hot-air baths aie 
not to be used at all General hot-air 
baths and also Turkish baths are far 
more apt to be of service in all cases 

Too vigorous local treatment is 
very apt to relight the tiouble, coax- 
ing, and not forcing, is our motto 
This IS true also of passive motion 
What is gained by gentle, persistent 
motion is apt to be retained, but what 
IS acquired by forcible movements 
under anesthesia is apt to be lost, the 
joint becoming as stiff as before It 
lb, however, often of great seivice to 
anesthetize the patient and straighten 
out a bent limb, as in the case of knee 
contractions 

Notwithstanding the assertion of 
Tieves that rheumatism and gout 
have practically no effect on the im- 
mediate future of an operation, care 
should be exeicised In disabilities 
lesullmg from loss of motion in 
joints, partial operations are apt to be 
extremely unsatisfactory, — only start- 
ing the trouble anew, as I have ob- 
served, — and total removal is more 
satisfactory Thus, in the elbow-joint 
formal excision is apt to give a bettei 
lesult than the removal of exostoses 
In one case I delibeiately excised the 
joint of the big toe for an intractable 
rheumatic inflammation that had 
lasted over a year, resulting in partial 
disorganization of the joint While 
articular rheumatism is generally re- 
garded as a septic infection, the prac- 
tice of tapping and washing the joint 
with a mild antiseptic solution is to 


be followed only with caution and 
m selected cases where effusion is 
marked 

In polyarticular cases of arthritis 
deformans, excellent results are some- 
times obtained by mere section of the 
tendons or aponeuroses When the 
bones are not too much deformed or 
are not the only obstacle to correc- 
tion — as IS easily determined by 
radioscopy — cutting the popliteal or 
other tendons, done gently and fol- 
lowed by modehng and extension, 
will not arouse a latent process, while 
correcting the deformity Lejars 
(Semaine med, Jan 18, 1905) 

Fermented-milk diet advised in ar- 
thritis deformans Guaiacol carbonate 
is of some use in the acute stages 
In the chronic, arsenic and iron, or 
Donovan’s solution, are of service 
Many patients do well on codliver 
oil, but will not tolerate potassium 
iodide The joints should never be 
fixed, but when tender and painful 
demand compression by layers o£ 
cotton and an elastic bandage The 
objects of surgical intervention are 
(1) To nd joint of the products 
of inflammation, great improvement 
takes place after the drainage of even 
one joint, (2) to remove hyper- 
trophied villi and osteophytes which 
interfere with function and produce 
erosion, (3) to correct deformity 
Tubby (Lancet, Dec 26, 1908) 

Operation for arthritis deformans 
and other deforming affections of the 
hip employed m 16 cases One pa- 
tient died ten weeks after operation, 
probably from nephritis The others 
are cured The procedure is appli- 
cable m advanced arthritis deformans, 
extreme paralysis of both hips, dis- 
location following suppurative ar- 
thritis of infancy, fibrous ankylosis, 
and selected cases of tuberculous ar- 
thritis in adults The joint is reached 
by the anterior route, the capsule 
opened, and the head exposed by 
forced adduction, without, however, 
dislocating it About one-half the 
upper surface of the head is removed, 
and a corresponding part of the up- 
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per edge of the acetabular cavity 
denuded of cartilage The head is 
further exposed by outward rotation 
and denuded as much as possible of 
Its cartilage After closure the limb 
IS placed in splints at about 15 de- 
grees of flexion and in extreme ab- 
duction F H Albee (Surg , Gynec , 
and Obstet , March, 1910) 

The writer reports 8 cases, with 
recovery in all, of resection of the 
hip joint for septic osteoarthritis 
The men subjected to the operation 
late had previously had an aithrot- 
omy, which though apparently prom- 
ising at first, had eventually failed In 
3 cases the femoral head and the 
neck, partly or wholly, were alone 
resected In 4 the great trochanter 
above the surgical neck had also to 
be taken out, and in a fifth the less 
trochanter as well Gucnard ( I’rcsse 
med , May 17, 1917) 

GOUT, ARTHRITIS OF 

Gout IS ceitainly less common in 
this country than abioad On this 
account it may not be lecogni/ed it 
first sight It attacks all the joints, 
but most ficquently the metataiso- 
phalangeal joint of the big toe It 
may present itself in an acute foini, 
affecting only one joint, oi in a moic 
chronic foim The lattei ma> be jne- 
ceded by the foimei , the chionic foim 
of the disease being then laigely the 
remains of several acute attacks 
Gouty conditions aie often ovei- 
looked Many of the pains that 
are experienced in vaiious paits of 
the body, including the legion of 
the joints, are manifestations of a 
gouty condition Contraction (Du- 
puytren’s) of the palmar fascia and 
hard, fibrous nodules occurring in the 
palms of the hands and soles of the 
feet are evidences of its presence 
The changes produced in the parts 
are marked, as is also at times the 
resultant disability The cartilages 


are apt to be fiist attacked and subse- 
quently the sunounding structures 
Uiate of sodium is deposited in the 
joint on the articular cartilages and 
through them, in the capsular liga 
ments, and even in the sunounding 
tissues To such an extent is the 
lattei condition the case that gouty 
nodules of mate of sodium deposited 
on the knuckles not infiequently 
ulceiatc thiough the skm 

The ti eatment of an acute attack is 
to be sedatu e but not too depleting 
This subject is fully tieated under 
Goui Suigical measuies aie laiely 
lequned When the ch ilkj deposits 
aic niaikcd, and if llic\ aie loose, the 
skill ma} be incised and the deposit 
mined out C aic should be taken not 
to injuic the skin o\ ci these deposits, 
nt It m i\ iilcciatc ind lea\e an ex- 
ceedingly innn\ mg sums 

Radium cniimtiuns used in a large 
nuni1)(.r of c im.s of < bionic arthritis 
md i,oiit I liL jiitunt was usually 
sulijLcUd to tbciii 111 i closed room 
foi two liouis, the tot il number of 
sittin-js lor c ich c isc luing 24 to 36 
Injections of solulilc I icliLim salts 
nc 11 the iinolvccl joints were also 
uucii iiul supcihe itcd air electric 
lie,ht md hiiiu 1) itlis idniinistered 
Alisolutc rest in bed w is found to be 
i c,ood uljiu tilt C ises of long 
st iiidiiijf with marked joint altera- 
tions ire not suited lor the treatment, 
IS a set el e loc il rcaetion may occur 
Ihc blood (jf SO eases of gout was 
examined, whereas before treatment 
It had eontained mueh sodium mono- 
urate, after treatment this had disap- 
peared m 37 instances While the 
radium em inations are of great serv- 
ice, dietetic measures should not be 
overlooked F Gudzent (Berl klin 
Woch, Nov 20, 1911) 

X-ray observations in 18 cases of 
gouty arthritis all showed that the 
uric deposits have a destructive in- 
fluence on the bone beneath This 
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suggests removing gouty tophi to 
prevent further injury of the joint 
Often rontgenoscopy alone cleared 
up the diagnosis when the clinical 
picture seemed merely chronic rheu- 
matic arthritis, in other cases the 
diagnosis of gout was not confirmed 
by rontgenoscopy Jacobsohn (Mit- 
teil a d Grenzgeb d Med u Chir , 
Bd XXVI, Nu 3, 1913) 

CHARCOT’S DISEASE 
This name is applied to the joint affec- 
tions which at times accompany loco- 
motor ataxia Charcot estimated that 
they occurred in 10 per cent of the 
cases of ataxia, but in this country, at 
any rate, the proportion is much 
smaller The changes produced m 
the joint lesemble to a considerable 
extent those present in osteoar- 
thritis The course of the affection, 
howevei, is different There are the 
same cartilaginous changes, with first 
fibrillation and then disappearance 
There is a marked increase of syn- 
ovial fluid, which bulges out the joint 
usually more than in osteoaithiitis, 
and there are the same iidges of bone, 
with occasional nodules The dis- 
organization of the joint is apt to be 
more rapid and moie pionounced 
Whereas a joint affected with osteo- 
aithritis tends to ankylose, that af- 
fected with Charcot’s disease becomes 
loose and flail-like Pam is a marked 
symptom in the foimei condition, in 
the latter it is only piesent to any 
extent in the early stages, to be re- 
placed later by anesthesia Even the 
bones wear away, as if fiom pressure 
The disease usually attacks single 
joints, but both knees may be affected, 
or the elbow and fingeis At times 
Its couise IS rapid, disorganization 
occurring in a few weeks, and this 
independently of use of the joints 
Th^se cases are of particular interest 


to the surgeon, as he may be con- 
sulted before the ataxic disease has 
been recognized, and the true char- 
acter of the affection is apt to be 
overlooked Whenever an adult pa- 
tient comes with a joint largely dis- 
tended with fluid, with comparatively 
slight pain, and with symptoms ap- 
parently too mild for the evident 
aestructive lesions present, one should 
search for ataxic symptoms 

Tabetic arthropathies may be the 
only sign of tabes dorsalis, they 
occur usually at the earliest stage of 
the spinal disease In a few hours the 
joint may be enlarged to twice its 
normal size Subcutaneous edema 
appears, the synovial secretion rapidly 
distends the synovial sac, bursts this, 
and then infiltrates the neighboring 
parts The articular cartilages and 
adjacent bony parts undergo either 
atrophic or hypertrophic changes 
Sometimes the joint swelling subsides 
and 3oes not reappear, at others it 
subsides but reappears, at others still 
It remains in a chronic condition 
Necessity of differentiating true ta- 
betic arthropathies from syphilitic 
arthropathies occurring m a patient 
the subject of tabes emphasized, the 
latter improving markedly under 
mercurial treatment Raymond 
(Jour des prat , Oct 20, 1906) 

The painlessness of tabetic joints 
tends to lead the patients to use them 
unless strictly warned against it 
Any joint is liable to be affected, but 
the larger ones more than the smaller 
Two special forms are the tabetic 
foot, in which the bones of the arch 
are particularly involved, and the 
tabetic spine, differing from other 
types of spondylitis deformans in the 
sudden onset, extensive destruction 
of the parts, and the associated 
tabetic symptoms The joint lesions 
of syringomyelia are very similar to 
those of tabes, but the common 
occurrence of pain, the predominance 
of involvement of the upper ex- 
tremities (80 per cent of the cases), 
and the longer course of the affec- 
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tion are notable differences The 
treatment is rest, orthopedic meas- 
ures, and the avoidance of trauma 
L F Barker (Jour Amer Med 
Assoc , Feb 2, 1907) 

Locomotor ataxia manifests itself 
by inco-ordination of movements , 
by want of ability to maintain bal- 
ance, especially with the eyes closed, 
by shooting pains in the lower ex- 
tremities, and by gastric disturbances 
The pupils do not react to light, but 
do to accommodation, — the Argyll- 
Robertson pupil The reflexes be- 
come lost, there may be ptosis or 
strabismus, or even a commencing 
optic atrophy, and, as the disease ad- 
vances, paraplegia with loss of con- 
trol of the sphincters supervenes (See 
Tabes Dorsalis ) 

TREATMENT — The disease is 
practically intinablc When it seems 
very active, complete rest may be en- 
joined, but when it is slow, supports 
may be applied to the joints so that 
they can be used as long as possilile 
It IS in the highest degice advisable 
not to subject these joints to opera- 
tive proceduics It is a gicat tempta- 
tion to recommend the lemoval of a 
limb in which the knee-joint is abso- 
lutely disorganued, but doing so may 
result m the death of the patient, be- 
cause the attempt at healing may be 
slight or totally lacking 

Good results obtained by the Piro- 
goff amputation in tabetic arthropathy 
of the ankle-joint Ihe stumps heal 
and become capable of weight-bear- 
mg There is no trophic change in 
the skin and the X-rays show the 
bones to be healthy The principle 
governing resection or amputation in 
neuropathic cases is that thorough 
fixation of the bony parts must be 
secured for healing to take place 
When motion and friction occur, a 
false joint is almost certain to result 
In the Pirogoff amputation the frag- 


ment of the calcaneum should he 
nailed to the tibia to prevent move- 
ment through contraction of the 
muscles Oehlecker (Beitrage z 
klin Chir, Bd Ixv, Hft 1, 1910) 

Conservative and palliative tieat- 
ment is to be advised and the joint 
given all the support possible Of 
course, the treatment pi oper for tabes 
IS to be applied, as well as local atten- 
tion given to the affected joint 

When the effusion in “Charcot 
joint” is extreme, temporary benefit 
may be obtained by tapping and 
injection of phenol, as m the treat- 
ment advocated for hydrarthrosis 
Joint-fixation by proper appliances 
or retentive dressings may be of 
avail in locomotion When the dis- 
ease IS limited to the knee, recourse 
may be had to excision with a hope 
of securing a firm limb Rotter has 
thus excised the knee in 4 cases, 
with fair results in 2 F E Leavitt 
(Jour Minn State Med ^ssoc and 
N W Lancet, July 1, 1908) 

Mercurial treatment seemed to 
benefit in sonic c iscs of tabetic joint 
disturliaiiec Init aggi ivated the symp- 
toms in others Cedrangolo (Riforma 
Mediea, M ly 9, 1910) 

Case of a t ibetie patient with in 
voivcment of the right ankle in 
which eiiic w IS efleetcd bj massage 
and re-education of the muscles of 
the region The muscles that have 
lost their tone are carefully sought 
out and systematically massaged, 
avoiding the others Prompt treat- 
ment of this kind is urged in all cases 
unless the joint is actually destroyed 
In mild cases the cure may be prac- 
tically complete in less than three 
weeks, in others six months or more 
may be required Kouindjy (Presse 
med , March 30, 1912) 

SEPTIC ARTHRITIS 
The joints are frequently attacked 
by an inflammation of a septic char- 
acter while there coexists a septic dis- 
ease affecting the body generally 
This infection is caused by a pus- 
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producing organism, the staphylococ- 
cus Pyemia, typhoid and other 
fevers, and the puerperal state are 
diseases often accompanied by septic 
joint affections 

Inasmuch as the condition is much 
the same m all, they present, to a 
great extent, similar symptoms The 
joint becomes the seat of an effusion, 
usually with pain Sometimes only 
one joint is affected When this is 
the case the joint is apt to be a large 
one, e g , the knee or hip This is fre- 
quently true in puerperal, typhoid, 
and other fevers In pyemia several 
joints are apt to be attacked The 
onset is likely to be very insidious, 
and may pass unnoticed, being 
masked by the symptoms of the gen- 
eral affection The pain in the joint 
may produce a restlessness which 
may be attiibuted to neivous or other 
disturbance, so that the disease may 
be far advanced when recognized 
Sometimes the local disease pro- 
gresses with gieat rapidity, pus being 
present in the joint almost from the 
first 

Primary pneumococcal arthritis is 
apparently rare in adults, but in 
children, less uncommon The path 
of infection is the blood-stream, to 
which the organisms gam access 
through some slight, unnoticed area 
of injury, probably in the mouth, 
nasopharynx, or middle ear The in- 
fection IS usually localized at first in 
one joint, and may remain so or be- 
come generalized The death rate 
compares very favorably with that 
in secondary pneumococcal arthritis 
This may be accounted for by the 
usual restriction of infection in the 
former, whereas the latter generally 
implies a septicemia Pasteur and 
Courtauld (Lancet, June 23, 1906) 
Suppurative arthritis may occur 
early in scarlet fever, and such cases 
are generally fatal, being undoubtedly 
pyemic The so-called “scarlatinal 


rheumatism” usually affects adults 
and older children Its time of on- 
set IS the fifth, sixth, or seventh day 
of attack, just when the temperature 
IS falling to normal The arm is 
more often affected than the leg, the 
smaller joints than the large, and 
the wrists and metacarpal joints 
most of all, recovery is rapid All 
suppurating joints should at once be 
opened and an appropriate serum 
given For the slighter, more usual 
form, sodium salicylate may be given 
Coutts (Brit Med Jour, Oct IS, 
1910) 

It IS necessary to examine closely 
into the state of the teeth and gums 
in every attack of synovial inflamma- 
tion of non-traumatic origin Even 
when synovitis follows a blow, 
strain, or other non-penetrating in- 
jury, one should examine the teeth, 
mouth, and pharynx for possible 
portals of infection Hemogenic in- 
fections of joints m some ways con- 
trast markedly with septic processes 
arising through direct traumatic in- 
oculation Although the fever is 
generally high at first, it is not per- 
sistently so, the local temperature is 
not so high, nor is the local redness 
so marked, as a rule In the trau- 
matic infections the general aspect 
of the patient is worse and the pain 
more severe A E Barker (Pract , 
Feb, 1913) 

Experimental arthritis produced in 
rabbits with streptococci from a milk 
epidemic of sore throat There were 
no striking differences in the re- 
actions produced by the various kinds 
of streptococci employed Jackson 
(Jour of Infect Dis , May, 1913) 

Case of septic arthritis of the knee- 
joint following resection of the nasal 
septum Fluctuation was evident on 
the ninth day after the operation 
The joint was opened and pus found, 
with destruction of cartilages Im- 
peratori (Laryngoscope, Mar, 1917) 

The joint swells, and effusion is 
usually easily diagnosed On the 
contrary, the first symptom may be 
pain Pain is a very constant symp- 
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tom of general sepsis, and pains in 
various parts of the body may be 
complained of before any definite 
joint disease is visible The color of 
the skin over the joint is not apt to 
be changed at fiist, but if disorganiza- 
tion of the joint takes place, it may 
become red and edematous In the 
hip-joint, which is exceedingly liable 
to involvement in typhoid fevei, dis- 
location IS very apt to occur If the 
hip trouble occurs early in the course 
of the general disease, it may, as in 
one case in my own experience, be 
difficult to diagnose the condition 
from acute hip disease of tuberculous 
nature Multiplicity of lesions al- 
ways argues foi a geneial infection, 
therefore, when more than one joint 
IS affected, one is almost suie that the 
disease is only a local manifestation 
of a general condition rathei than a 
distinct and sepaiate local disease 
Oftentimes if the gcneial disease 
tends toward recoveiy, the local joint 
trouble may be moie of the natuie of 
a synovitis than an aithiitis, and may 
puisue a mild com sc, paiticularly if 
only a single joint is aftccted If, 
however, the geneial disease is grave, 
the local disease is of a purulent 
character almost fiom the start, and 
suppuration may peisist a long time, 
until death finally ends all 

TREATMENT — At the onset of 
the joint trouble measuies should be 
taken to soothe the nutation of the 
joint and protect it It may be stii- 
rounded with cotton or lint wet with 
lead water, and suppoited by leathei 
oi pasteboard splints Sand bags 
may also be placed on either side and 
an ice-cap laid on the joint Some- 
times enveloping the part in hot 
cloths IS most comfortable A con- 
servative course should be pursued 


as long as the disease is not progress- 
ing too fast If it assumes a chronic 
form the joint may be wiapped in lint 
spread with belladonna and mercury 
ointment oi one of 10 to 20 per cent 
ichthyol, and suppoited by a film 
bandage and splmts If, ho’wevei, the 
joint symptoms become veiy active. 
It should be aspirated and washed out 
with steiile salt solution, bone acid, 
or weak bichloride solution 

Septic arthritis may be purulent 
from the start or follow a serous syn- 
ovitis The aspirated fluid is usually 
sterile although, occasionally, the 
streptococcus, staphylococcus or gon- 
ococcus may be found Irrigating the 
joint with 5 per cent phenol solution 
followed by 50 per cent alcohol and 
normal saline is of great value In 
gonorrheal joints normal saline irri- 
gations at 115° F are also effective 
After disinfection the capsule of the 
joint must be immediately closed 
tight and if a diain is used at all it 
should be placed outside the joint 
capsule foi the put pose of taking care 
of the cxti dcapsular infection The 
joint should he put in a position ot 
physiologic rest until the wound is 
healed 1 atci gentle passive motion, 
along with baking and massage, will 
help letoiery If thi ankle is m- 
voh ed the foot should he held in 
slight \ u us and at right angles to the 
leg if the knee it should he put m 
sufiicicnt llexion to secure relaxation 
of the h unstring muscles The hip 
should be in slight flexion abducted 
20 or 30 degrees and neither rotated 
inwaicl nor outward The shoulder 
should be abducted at right angles to 
the body and the arm brought slightly 
forward In the elbow a right angle 
position should be secured with the 
hand midway between pronation and 
supination, and if the wrist is the 
joint invoiced the hand should be 
secured upon a cocked-up splint with 
the wrist hyperextended m order that 
the grasping power of the hand shall 
be maintained R B Cofield (Ohio 
State Med Jour, Mar, 1918) 
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If suppuration becomes marked, 
free mcision with drainage may be 
necessary 

To efficiently drain the knee-joint 
the writer resorts to the following 
method With the limb in the usual 
dorsal position, the deepest part of 
the synovial cavity is in front of the 
popliteal space, much below the level 
of the suprapatellar pouch Dramage 
IS at present practically always effec- 
ted by inserting a tube or tubes into 
the pouch above the patella, leading 
much of the septic contents of the 
joint behind and between the femur 
and tibia with a tendency to make a 
way for itself to the surface by bur- 
rowing backwards into the popliteal 
space or along the course of the ten- 
dons in that region, upwards into the 
thigh, and downwards into the leg, or 
m both directions 

By changing the position of the 
limb, It is possible to make a supra- 
patellar pouch the dependent part of 
the joint, when by the very simple 
operation of inserting a tube into the 
top of the pouch the whole joint can 
be completely evacuated and purified, 
and if this is done sufficiently early, a 
speedy recovery may be anticipated 
with the joint’s mobility unimpaired 
Two changes of position will make 
the suprapatellar pouch dependent 
(fl) The vertical position of the limb 
at right angles to the body with pa- 
tient in the dorsal decubitus, or (b) 
The prone position of the body with 
the foot of the bed well raised 

In both positions the limb must be 
efficiently lixed on a splint, as fixa- 
tion in knee inflammation is only 
second m importance to drainage 
When once the joint has been 
thoroughly evacuated of its septic 
contents, and if needful gently 
washed out with warm normal saline 
solution, the synovial membrane of 
the knee, like the peritoneum, is 
capable of taking care of itself Long- 
continued dramage is very seldom re- 
quired, and usually a movable joint 
will be obtained A W Mayo-Rob- 
son (Brit Med Jour , Oct 6, 1917) 


In these cases free stimulation to 
support the general strength is of the 
greatest importance, as the condition 
is apt to last quite a long while 

Mixed vaccine used m 9 cases of 
arthritis Great relief followed in all 
R E Brenneman (N Y Med Jour, 
Nov 23, 1912) 

SYPHILITIC ARTHRITIS 
Syphilis attacks the joints just as 
it does other tissues It may occur in 
infancy, from heredity, in the second- 
ary stage, or m the tertiary In in- 
fancy, as well as to a somewhat less 
extent in adults, the disease is to be 
diagnosed and recognized not so 
much by its own peculiarities as by 
Its surroundings and associations If 
there is any point that may be more 
noticeable in it than in other affec- 
tions of the joint, it is its less acute 
and less painful course In infancy 
the joint, particularly the knee, may 
become swelled and somewhat — but 
not exceedingly — ^painful, nor very 
red, but be held stiff, and accom- 
panied by atrophy of the muscles 
There are usually present other mani- 
festations of the disease, such as skin 
eruptions, eye affections, notched or 
pegged teeth, etc A syphilitic his- 
tory may also often be traced in the 
parents As I have seen syphilitic 
arthritis in infancy it assumes mostly 
the synovial type and yields to specific 
treatment The disease also attacks 
the joints in the secondary stage It 
then shows itself as an effusion into 
the joints, resembling very much 
rheumatism, but not in a highly acute 
form One’s attention to its true 
character will probably be attracted 
by the other secondary symptoms 
The disease of the joint will assume 
a mild acute or a subacute form In 
the tertiary stage of syphilis the joint 
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disease is manifested by a deposit of 
gummatous tissue in the various paits 
of the joint The swelling may be 
more irregular than in rheumatic dis- 
ease, the deposit occurring in some 
portions of the joint while other por- 
tions are free As a rule, it does not 
occasion suppuration, although anky- 
losis may occur This may be fibrous 
or even bony 

There are forms of acute multiple 
arthritis due to syphilis in its late 
stage which bear a perfect or almost 
perfect resemblance to acute artic- 
ular rheumatism Suppuration does 
not take place The whole course is 
milder than acute rheumatism, and 
the endocardium and serous mem- 
branes are not affected Nocturnal 
exacerbations are also characteristic 

One should try antisyphilitic treat- 
ment in all cases of febrile inflam- 
mation of the joints exhibiting 
marked resistance to the usual treat- 
ment W Iluzar (Wiener klm Woch , 
Aug 14 1913) 

S>philitic lesions in and about joints 
are much more common than is real- 
ized There is no clehnite pathologic 
picture The diagnosis must be made 
by exclusion Theie are two clissts 
of cases (1) those in which the 
joint IS primarily aflected and (2) 
those in which the tliscasc sprea<ls 
from the suriounding paits The 
mam diagnostic point in syphilitic 
chronic synovitis is the absence of 
pain or much interference with mo- 
tion Pam if present is worse at 
night No fluid but irregular lumpy 
thickenings are present in synovia 
Too much stress should not be made 
on a negative Wassermann Outside 
of the X-ray, the luetin test is the 
chief diagnostic aid Before arriving 
at a diagnosis, tuberculosis, infectious 
arthritis, hypertrophic arthritis, and 
in children rickets and scurvy must be 
eliminated E S Hatch (So Med 
Jour , XI, 431, 1918) 

TREATMENT— If the true nature 
of the disease is recognized, antisyph- 


ilitic measuies aie to be employed 
In mfancjT^ mercurial inunctions are 
best In adults inunctions aie desir- 
able if It can be made convenient to 
use them, — if not, internal medica- 
tion The biniodide of mercury, be- 
ginning with about %4 gram (00027 
Gm ) and rapidly increasing to 
gram (0 016 Gm ) oi more three times 
daily, IS my preference The green 
iodide of mercury, % gram (0 016 
Gm ) three times daily, or a mixture 
of bichloride of mercury and iodide of 
potassium or sodium in compound 
syiup of sarsapanlla, aie also favorite 
forms of medication In doubtful 
cases iodide of potassium or sodium 
should be gi\en, as it is likely to 
be of benefit whethei the case is one 
of syphilitic or rheumatic origin 
Locally the methods used for other 
forms of arthiitis are to be used, but 
the joint may be covered with lint 
spread with belladonna and mercury 
ointment 

In order to establish a collect diag- 
nosis a \\ issetnnnn icaction test 
may be made, md if it be found posi- 
tive licatnunt h} salvarsan injection 
may be resoiled to 1 special care 
should be taken in administering the 
lemedy to cliildicn 

Case of a woman who had suffered 
from an inflamed knee for eight 
months Various drugs and other 
measures had l:)een tiied without re- 
sult Owing to a history ot loss of 
teeth metritis, and aboition after 
marriage, the writer tried hypoder- 
mic doses of mercury biniodide, 0 01 
Gm (% gram) with potassium iodide 
internally, m ten da>s the patient 
was cured Laignel-Lavastine (Join 
de med de Pans, July 20, 1912) 

The treatment of the different forms 
of syphilitic arthritis varies according 
to the type of the disease The effect 
of mercury upon hereditary joint 
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lesions IS most beneficial and prompt 
In the most common form, osteo- 
chondritis, after removing the necrotic 
tissue freely from the joint by sur- 
gical means, pain disappears and heal- 
ing begins almost immediately after 
the administration of mercurial prep- 
arations The joint should then be 
supported by a plaster-of-Pans case 
and contractions carefully guarded 
against in the chronic forms by suit- 
able orthopedic apparatus In the 
later stages, massage, bakmg, and 
coimtenmtation by means of lodme 
are beneficial In Charcot’s lesion 
of joints spinal puncture should be 
made for both diagnostic and thera- 
peutic purposes J K Young (Med 
and Surg , i, 836, 1917) 

TUBERCULOUS ARTHRITIS 

(See also Hip-joint Disease in the 
next article) 

Tuberculous arthritis is the name 
given to what was formeily known as 
scrofulous or stiunious disease of the 
joints When the knee-joint was 
affected, it was called tumor albus, 
it has also been called gelatinous 
arthritis It is now positively known 
that the characteristics of this dis- 
ease are due to the tubercle bacillus, 
and that in its pathology it is a true 
tuberculosis affecting the bones and 
joints The tuberculous process is a 
local one , it may and often does 
occur in company with other tuber- 
culous manifestations elsewhere, but 
where this is the case it is late in the 
couise of the disease The tubercle 
bacillus becomes disseminated and 
starts up tubeiculous processes else- 
where 

In the commencement, the joint, or 
the adjacent bone, is alone affected 
The part becomes infiltiated with 
small cells, giant cells form, case- 
ation, pus, and necrosis develop, and 
the bones become destroyed and the 
joint disorganized The origin of the 


disease process is of the greatest im- 
portance Cases occur which look 
clinically as if the joint alone were 
involved, — as if it were the seat of a 
tuberculous synovitis and that alone 
In other cases it is evident that dis- 
ease of the bone is present, as well as 
of the synovial membrane Almost 
all surgical authors describe these 
two forms of joint tuberculosis 
Most of them regard the osseous form 
as being the more frequent, but also 
consider that the synovial form is 
very common 

H Nichols, of Boston, has stated as 
his opinion that primary synovial 
tuberculosis is exceedingly uncom- 
mon, and that of 120 tuberculous 
joints he did not see one in which 
upon sawing open all the bones in 
thin layers one or more old bone foa 
were not found I am inclined to be- 
lieve that he is right in his opinion 
and that those joints which have been 
examined and pronounced to be syno- 
vial tuberculosis would have shown in 
most cases bony involvement if the 
bone had been examined in a num- 
ber of thin sections Whatever the 
true pathology of tuberculous joint 
diseases is, they certainly manifest 
themselves clinically in the two 
forms 

Report of 13 cases confirming 
Poncet’s assertions in regard to the 
existence of tuberculous rheumatism, 
the patients showing arthralgia, acute 
and subacute arthritis simulating 
rheumatic feier, or a chronic ar- 
thritis similar to various forms of 
chronic articular rheumatism The 
cause of these phenomena is prob- 
ably toxic, but their differentiation 
as being of tuberculous origin is im- 
portant, in order that time be not 
wasted on salicylates, mercury, or 
antigonorrheal treatment Schaffer 
(Hospitalstidende, June 10, 1908) 
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Case of “white swelling” of knee 
found due to sporotrichosis Before 
operating on supposedly tuberculous 
joint lesions, possibility of sporo-' 
tnchosis should be considered Jean- 
selme and Chevallier (Soc med des 
Hop de Pans, Bull med, June 22, 
1910) 

After a study of some 80 speci- 
mens of resected tuberculous joints, 
the author has been compelled to le- 
ject the theory that joint tuberculosis 
IS of bony origin, and concludes that 
bone tuberculosis is simply a ques- 
tion of red or lymphoid marrow 
Wherever one finds this in bone 
there one finds the bones vulnerable 
to tuberculosis There is nioic red 
marrow in the bones of children thin 
in those of adults, ind hence more 
bone tuberculosis Bony ankylosis 
may occur occasionally in children, 
but only after a secondary infection 
It ne\er occurs in adults except after 
infection In a child anything from 
good function and piacticil cure up 
to bony ankylosis m ly he met with 
In an adult if bone is involved pain- 
less and useful function in the joint 
s abolished forever and perm incut 
healing under conscrvilivc tre itincnt 
IS very doubtful T W Ely {]our 
Ainer Med Assoc , Aug 26, 1911) 
Report of experimental woik show- 
ing that local bone or joint tubercu- 
losis IS raiely the result of a general- 
ized infection In striking contrast 
to the bones, the joints arc readily 
infected by direct inoculation with 
the tubercle bacillus It is possi- 
ble to infect the joints of a limb by 
infection of the main blood-vessel 
with tubercle Fraser (Jour of Ex- 
per Med , March, 1913) 

SYMPTOMS — Joint tuberculosis, 
while essentially a chionic affection 
still sometimes runs an acute course 
When It does so, it may exhibit all 
the signs of inflammation, viz , heat, 
ledness, swelling, pain, and disturb- 
ance of function Commonly, how- 
ever, the disease begins insidiously 
Disturbance of function is apt to be 


the fiist symptom, paiticulaily if the 
hip oi knee be affected The skin 
oidmaiily remains white (hence the 
old name of ^Svhite swelling”) , the 
joint becomes swelled, due to the 
swelling of the synovial membrane 
and increase of fluid Pam begins 
giadually, and, while sometimes al- 
most entiiely absent, at otheis is felt 
only on use of the joint Redness oc- 
curs when pus has formed and is work- 
ing its way towaid the suiface This 
takes place usually at ceitain definite 
spots, which bleak down and form 
sinuses, leading down to caucus bone 
and in cases of long standing directlv 
into the joint The pain is left in the 
joint itself in the epiphyseal ends of 
llie bones, and in ceitain cases in 
distant paits, c cj , the pain along the 
iiinei side ot the knee in hip disease 
As the disease pi ogi esses, the joint 
becomes disoic; ini/cd pieecs of bone 
exfoliate scc|uestia iie foimed, the 
gcneial lie iltii detcnoiates and in a 
c Cl lam ninnl)ci gcneial lubci culosis 
ensues iiul c uiscs clc illi 

illj uuu itR j<Mnt tn])erculosis 
(U\cl()])^ nnnudiitUy iftcr the trau- 
ni itisiu — is i ink, within the first 
fourteen divs Ihcic is pi()l)ability 
of in Undogit d t ( unicc tion, even 
liter two oi thiec months But m 
all these 1 itc e isls p nn, swelling, or 
distur1)iiKc of funetiim must ha\e 
been present from the time of injury 
to th it of the eletcction of the disease 
in order to cstihlish the probability 
of the (kpcndcncc of the disease on 
the injury Koing (Btrl klin Woch, 
Sept 14, 1908) 

Cases of static arthritis arc com- 
monly mistaken for rheumatism, 
gout, or sciatica The term “static” 
signifies that the joint is imperfectly 
weighted, % e , its bearings are not 
right This may result from im- 
proper balancing of the body, anom- 
alous muscular pull, etc A train of 
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secondary phenomena is set up The 
joints form an element of lessened 
resistance, are readily injured, and 
also readily attacked in infectious 
processes like tuberculosis and gonor- 
rhea Strauss (Berl klin Woch , 
Sept 30, 1912) 

Attention called to a possible error 
in mistaking anterior poliomyelitis, 
m the first few days of its course, for 
joint affections The author has seen 
3 cases of this disease that were 
brought on account of a painful limp, 
and had almost all the earmarks of a 
beginning tuberculosis of the hip 
At the end of a week there were dis- 
tinct evidences of anterior poliomye- 
litis and the children subsequently 
went through that disease 

He has also seen “hysterical” knees 
depending reflexly on a uterine lesion 
and disappearing after the uterus had 
been replaced R H Sayre (Jour 
Amer Med Assoc, Nov 8, 1913) 

Almost any joint can become af- 
fected, but the most commonly 
attacked are the spine, hip, knee, 
ankle, elbow, and wrist The small 
bones and joints of the foot and hand 
are also not seldom involved 

In some cases, especially where the 
lesions are multiple, doubt may arise 
as to whether the affection is syph- 
ilitic or tuberculous In these the 
von Piiquet vaccination test is valu- 
able in children for tuberculosis, and 
the Wassermann reaction is of seiv- 
ice in both children and adults to 
prove the existence of syphilis 
TREATMENT — Tuberculous dis- 
ease of the bones and joints is not as 
senous a disease as is that of the lungs 
The patients usually recover, though 
they are left in a moie or less crippled 
condition, according to the severity of 
the affection As so many patients 
preserve a fair state of general health 
while possessing a diseased joint, the 
local treatment is as important as the 
constitutional In other words, in 


selected cases the best way to itn- 
prove the general health is to better 
the joint affection Attempts to 
“build up the system” by medication 
while neglecting the local trouble 
will only end in disaster The mam 
element of local treatment is rest 
1 uberculous attacks often follow in- 
juries Not only is this the case, but 
the disease is kept active by repeated, 
slight irritations due to movements 
and use of the part Therefore pro- 
tection is required The more acute 
and marked the trouble, the more 
absolute must the rest be It is prac- 
tically impossible to secure this when 
the spine, knee, or hip is affected 
unless the patient is placed in bed 
Parents, and even physicians some- 
times, think that prolonged rest in 
bed will be injurious to the general 
health, but experience has abundantly 
proved that this is not so, and when- 
ever It IS possible to do so the patient 
should be put abed and kept on his 
back until all symptoms of activity 
of the disease have subsided This 
should be done for months or even a 
vear or two if necessary To keep 
small children in bed and prevent 
their sitting up, it is desirable to fas- 
ten them down by means of a towel 
passed across the chest and pinned 
fast with safety pins to the mattress 
Bradford devised a frame of iron gas- 
pipe to surround the child, covered 
with canvas or unbleached muslin 
The child may be fastened to this; by 
means of a sort of apron extending 
across the chest with straps passing 
over the shoulders This is useful in 
affections of the hip as well as of the 
spine 

Extension is of service in diseases 
of the hip and knee, its object is to 
keep the joint-surfaces from being 
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pressed together by muscular con- 
traction Its good effect is at once 
seen by the diminution of pain It 
allays muscular spasm Even when 
the patient is allowed to go about, the 
same object is aimed at by the use of 

a suitable apparatus 

[As I stated at the meeting- of the 
Philadelphia County Medical Society, of 
September 7, 1918, the orthopedic treat- 
ment of tuberculous cripples is of neces- 
sity carried on in institutions For ex- 
ample, a child with Pott’s disease should 
for a certain period of the treatment be 
confined to bed If treatment were well 
carried out the case was almost certain to 
pursue a favorable course Therefore, 
when a physician m general practice finds 
a child with tuberculous spine, he should 
have it placed under hospital treatment 
It IS a regrettable fact, howe\er, that the 
needed hospital facilities are hard to get 
Emphasis should be placed upon the im- 
portance of preventing irritation of the 
local spot of the disease To get such a 
patient well, however, he must be treated 
constitutionally He must be given fresh 
air and sunlight With the solving of the 
hygienic question cure of the condition is 
possible This is not sufficiently appre- 
ciated Gwiiym G Davis] 

Tuberculosis of the ankle ib more 
frequent than tuberculosis of the el- 
bow- or shoulder- joint in children 
Boys seem to be more subjeet to it 
than girls About a fourth of 213 
cases observed had other joints in- 
volved The onset is usually slow 
and the most frequent location of the 
disease is the astragalus, the os cal- 
cis coming next The cardinal symp- 
toms are pain, soreness, limp swell- 
ing, and muscle spasm Chronic 
sprain, irritable flat-foot, syphilis, and 
infectious arthritis are to be ruled out 
by the history 

Conservative treatment is prefer- 
able to operative Time is saved and 
the deformity less There is also less 
danger of secondary joint involve- 
ment and general tuberculosis When 
operations are done they should be 
clean No curetting should be al- 
lowed and any bone or bones involved 


should be removed i7t toto with as 
little mutilation as possible Any de- 
formity needing correction after a 
cure can be remedied by appropriate 
tenotomies or osteotomies, a suffi- 
ciently long time having elapsed to 
avoid any further lighting up of the 
original disease 

The prognosis in ankle tuberculosis 
IS fairly good for life, but poor for a 
good ankle-joint without disability 
A certain number get a good func- 
tional ankle, with but slight defer 
mity In regard to the smaller meta- 
tarsal bones the results are good for 
joint motion J W Sever (Jour 
A.mer Med Assoc , Dec 17, 1910) 

Treatment by fixation in tuber- 
culosis c)t the ankle in adults yielded 
a useful foot in only 3 cases out of 
18, and time expended was at least 
four years The commonest situa- 
tion of the disease is in the astragalus, 
with extension to the os calcis, tibia, 
and fibul i An earl> astragalectomy 
would remove the disei&e, but in the 
authoi s senes only 2 cases out of 8 
had a fuorihlc end-result following 
resection of the j(nnt or astragalec 
t«)my 1 he di u>nosis must be made 
e irher, when the X-r ly shows a very 
sm ill focus Ihis is the time when 
the choice between lix ition and a 
more latlieal procedure must be made 
^iiihscqiicnt chrome inv^alidism can be 
ivoided by outlining the tre itnient so 
that the end-result is e-iht lined within 
one or twe^ y cars Amputation was 
nccess iry in over 50 per eent of the 
author’s eases It should be advised 
when several joint surfaces, especially 
posterior to the astragalus, are in 
vaded The results are good from 
the patient’s point of view M H 
Rogers (Boston Med and Surg Jour, 
June 8, 1911) 

Tuberculous disease of the shoulder- 
joint occurs often between the four- 
teenth and thirtieth years of life In 
the variety that is of synovial origin, 
there is early effusion and limitation 
of movements, while in the bony type 
there is swelling of the soft parts and 
thickening without effusion, together 
with pam at night Extensive hy- 
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drops IS uncommon, but there is a 
marked tendency to destruction and 
disappearance of the head of the 
humerus The early symptoms are 
those of joint weakness with slight 
stiffness and pain, followed by local- 
ized tenderness and muscular atrophy 
The local treatment offers a better 
chance for recovery than in any other 
joint The arm should be suspended 
in a sling secured to the side Bhs- 
ters, counterirritants, etc , can then 
easily be applied for the reduction of 
hyperemia, or friction or passive 
movement carried out Where there 
IS destruction of tissues a free in- 
cision should be made, and the dis- 
eased structures thoroughly removed 
In tuberculosis of the elbow-joint 
pain and tenderness over either of 
the humeral condyles or the olec- 
ranon may exist for many months 
before there is limitation of motion 
Early symptoms are stiffness, limita- 
tion of motion, and pain, especially 
when the arm is extended, followed 
by a pulpy swelling on either side of 
the olecranon behind the joint, or of 
the whole joint In cases where the 
X-ray shows loss of substance on the 
front of the humerus just above the 
elbow there is often but slight pain in 
ordinary movements, but there is 
stiffness from the outset and the limb 
IS kept semiflexed and semipronated 
The treatment consists in immobili- 
zation, tonic preparations, iodine, the 
actual cautery, mercurial inunction, 
strapping, etc In a few cases passive 
motion, used with great caution, is 
very beneficial Bier’s hyperemia has 
been highly recommended The 
author early in the disease relies upon 
the injection of a 10 per cent iodo- 
form in glycerin, though if there is 
a sinus and mixed infection this meas- 
ure does but little good The joint is 
placed in the position of greatest ease 
Sinuses should be dealt with by the 
open method, and all diseased struc- 
tures removed Where there is de- 
struction of the joint, no other means 
but amputation remains In child- 
hood the disease may be very severe, 
with extensive abscesses and sinuses. 


and yet in the end quiet down, leav- 
ing the joint practically as good as 
before 

In the mrist-^joint the early symp- 
toms are stiffness followed by slight 
uneasiness or pain, and, later, atrophy 
of the muscles and doughy swelling 
Softening soon appears besides the 
extensor tendons, the bones enlarge, 
and severe continuous pain is felt on 
the slightest movement The local 
treatment consists in a well-adjusted 
splint, blisters, iodine, etc Early in- 
jection of iodoform in glycerin (10 
per cent ) proved of great value in the 
author’s hands Should the disease 
advance, incise and remove every 
vestige of the disease When greater 
destruction has occurred, resect lower 
ends of radius and ulna and remove 
some of the carpal bones Occasion- 
ally, amputation of the forearm is re- 
quired 

Tuberculosis of the knee-joint in 
younger patients generally begins in 
the lower femur or head of the tibia, 
occasionally in the patella, while in 
older patients the synovial membrane 
is usually affected The joint be- 
comes fixed, though it may bear 
weight without pain The limb is 
placed in slight flexion, and tender 
spots may be discerned over the con- 
dyles of the femur or tibia There is 
pain upon movement and the skin 
over the joint is slightly warm 
Effusion m the joint now occurs and 
'"floating of the patella” may be 
elicited when the limb is extended, 
with the heel supported When the 
epiphysis of the femur or tibia is 
alone affected there is no appreciable 
alteration in the joint and movements 
are comparatively easy, but there are 
felt some thickening and tenderness, 
and there is pain when the weight is 
thrown on the limb, or hyperexten- 
sion attempted There is a sense of 
heat and throbbing in the end of the 
bone, especially at night, and in some 
cases tender spots are felt over the 
epiphyseal line The joint then be- 
comes swollen and bulbous and the 
muscles undergo partial atrophy 
Moderate fever is noticed The pain 
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IS often m part a referred pain The 
skin over the knee becomes white 

Perhaps the best device for im- 
mobilization. is Taylor’s splint oi 
plaster of Pans Even when ab- 
scesses had formed, but without sinus, 
injections of iodoform in glycenn 
gave the author excellent results 
Sinuses, abscesses, and diseased bone 
are treated elsewhere Resection or 
amputation may eventually be 
required 

Tuberculosis of the ankle-joint pro- 
duces first pain on motion, with limi- 
tation of active and passive move- 
ments, a limp, and gradual swelling 
of the ankle and upper part of the 
foot Finally, the swelling obliterates 
the malleoli and assumes a spindle 
shape The treatment is absolute rest 
with a splint or plaster-of-Paris dress- 
ing, and the pHciiig of the patient 
upon crutches, to obtain fresh air and 
sunshine In some cases early use of 
iodoform in glycerin is quite bene- 
ficial, or the application of counter- 
irritants M)sccsses and sinuses are 
treated as in other joints, the disease 
advancing, resection or removal ot 
some of the tarsal bones, or as a last 
resort amputation, may be ic sorted 
to P F Eve (Southern Prict, Jul>, 
1912) 

Study of a series of SO cases of joint 
tuberculosis showed a wide m ii^in of 
advantage for the patients not oper- 
ated upon As a time-saving expedi- 
ent oper ition in adults proved a fal- 
lacy, the patients were disabled much 
longer than the average of patient^i 
conservatively treated A large pro- 
portion of good results may be ob- 
tained by conservative treatment 
when the ^diagnosis is made early and 
the treatment carefully earned out 
Equally good results may be obtained 
in patients requiring a minor surgical 
procedure, even in late cases, when it 
is combined with careful mechanical 
treatment and strict surgical after- 
care H W Orr (Jour Amer Med 
Assoc, Oct 11, 1913) 

Mechanical supports or splints of 
some kind are of the greatest serv- 


ice Plaster of Pans and silicate of 
soda aie of gieat utility, likewise 
splints made of pasteboard, wood, or 
leather When quick setting is re- 
quiied, oi frequent changing, plaster 
of Pans IS best When the patient 
can lemain in bed for twenty-four 
houis, and w'heie quick setting is 
not lequired and the apparatus is to 
be woin for a consideiable time, then 
silicate of soda is prefei able For the 
upper extiemity splints of wood, 
pasteboard, or leather are applicable 
These vaiious dressings, however, 
can be used in any part of the body, 
and the choice will depend on the 
peculiai ities of the individual case 
and the mechanical abilities of the 
suigeon The dressings should all be 
so made so that they can be removed 
c\er\ del}- oi two, in older that the 
paits may be inspected and bathed 
and cxcoiiatu)ns pre\ented In spinal 
disease when the patient is not 
fastened dow n in bed, it is desirable 
that the ap]iaiatus be woin during 
the mqlit as well as by day, this 
insiiics 1)ettci lest to the diseased 

u t 

Lo(.al a])plications do not play a 
\eiy impoitant pait in the treatment 
In OLtite cases c\apoiating lotions 
such as lead water may be applied, 
oi an ice-cap laid on the inflamed 
joint When the disease becomes 
mote chionic, then omtments like 
belladonna and mercury and 10 per 
cent ichthyol may be used, and the 
joint fiimly bandaged with either a 
flannel oi lubbei bandage, oi it may 
be strapped with adhesive plaster 
Sometimes small blisters around the 
affected spot tend to relieve pain 

Fistulous and suppurating tubercu- 
lous processes can be treated advan- 
tageously by combining constriction 
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and suction therapy The treatment 
should be begun early and continued 
even after all signs of inflamma- 
tion have subsided Deutschlander 
(Munch med Woch , Bd liv, Nu 16, 
1907) 

In using Bier's hyperemia in surgi- 
cal tuberculosis, the band should be 
broad (6 cm ), soft, applied slowly 
and evenly around the extremity, 
proximally, but not close, to the 
tuberculous joint It must not cause 
pain It IS applied once or twice 
daily, for from one to two hours 
Considerable time is required for a 
cure, nine months or even longer 
The treatment is inapplicable to the 
hip-joint The best results are at the 
elbow and wrist The exudative form 
(hydrops) is never thus treated Von 
Schmieden (Med Rec , Aug 17, 
1907) 

The small joints retain their youth- 
ful conditions through life and are 
thus always liable to tuberculous in- 
vasion In 2 out of 349 cases of joint 
tuberculosis, the infection was as- 
cribed to vaccination In some, trau- 
matism was incriminated, but it was 
always comparatively slight Con- 
striction hyperemia recommended in 
the treatment, though it requires 
much attention on the part of the 
physician The simple rubber band, 
2 or 3 inches wide, is applied for an 
hour morning and evening Vogel 
(Deut Zeit f Chir , Dec 1909) 

In the treatment of tuberculous el- 
bow joints there are 3 distinct indi- 
cations To increase resistance, to 
place the joint in the best possible 
position for future usefulness, and to 
prevent deformity Immobilization is 
given the chief place, but it should be 
complete Plaster of Pans is efficient 
in the early stages. Bier's obstruc- 
tne hyperemia is of probable aid 
when thoroughly and efficiently used, 
surgical treatment for joint fixation 
in adults is helpful, otherwise sur- 
gery should be avoided as far as 
possible Antiseptic injections are 
practically useless Michael Casper 
(Amer Jour Surg, Feb, 1918) 


Larg-e effusions into a joint may be 
tapped under the strictest antiseptic 
precautions If pus forms, the joint 
may be washed out with a 1 5000 
solution of bichloride of mercury 
The injection of iodoform and glyc- 
erm emulsion, 10 per cent , into and 
around the joint has been spoken of 
favoiably by Senn and others 

Injection of antiseptic liquids into 
the joint cavity advised in tuber- 
culous arthritis without secondary in- 
fection Injections should be given 
at different points and no needle 
larger than H 2 inch m diameter used 
The solution generally used consists 
of 2 per cent of creosote and S pei 
cent of iodoform m equal parts of 
ohve oil and ether Another, em- 
ployed to soften fungous masses, is 
made by heating 2 parts of camphor 
with 1 of betanaphthol until they melt 
and mix, and adding 15 to 20 parts of 
glycerin The apparatus required is 
a 15-c c ounce) syringe and an 

aspirating syringe holding 10 c c (2j4 
drams) The aspirating needle should 
have a lumen of Ho inch In simple 
cases with neither effusion nor fungos- 
ities, a small needle is inserted, and 
5 c c (80 minims) of the first liquid 
injected If bleeding takes place 
through the needle, the latter should 
be withdrawn and inserted elsewhere, 
if theie is bleeding, one should wait 
until the next day before trying again 
Ten injections are given at six-day 
intervals and the joint immobilized 
for several weeks 

Joints with effusion are first as- 
pirated, avoiding manipulation of the 
joint to force the fluid out After 12 
injections have been given the joint is 
carefully dressed with a pressure 
bandage, and left for fifteen to twenty 
days, after which the dressing is re- 
newed and the joint aspirated if 
necessary, but no fluid injected This 
is repeated for three months, and al- 
ways cures if properly carried out 
Sore skm can always be saved b> as- 
pirating the joint at another place, 
and applying a firm compress To 
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soften exuberant granulations in the 
joint 2 to S c c (32 to 80 minims) of 
the second liquid is injected every 
day until fluid collects in the joint, 
when It IS treated as before If each 
injection causes a large effusion the 
amount injected is halved Calot 
(Revue de therap , No 17, 1906) 
Injections of formaldehyde solu- 
tion and glycerin a decidedly help- 
ful measure in tuberculous arthritis 
In cases with effusion the production 
of fluid is rapidly diminished and in 
favorable cases arrested The pain 
and spasmodic jerkings disappear, and 
the thickening and tenderness grad- 
ually subside The number of in- 
jections required varies greatly, but in 
the average case marked improve- 
ment should follow 3 or 4 A 1 irge 
exploring needle should be used The 
solution contains 2 per cent for- 
maldehyde in glycerin, and should 
be mixed at least twenty-four hour-^ 
before use The quantity injected is 
2 drams (8 c c ) in the ankle and 4 
drams (16 cc) in the knee — other 
joints in proportion A lirm Buck 
extension is applied immcdi itclj liter 
the operation and eairitd fin some 
time after the first injeetunis Mor- 
phine m ly be required for intense 
pain, and ice ni ly be ipiilu d toi i 
day or two it there is much re letion 
It IS essenti il tbit fluid in the joint 
be aspirated and no air inlrixlueed 
with the iiijeetion Roland ilill (Jour 
Mo State Med Assoc , heb, 1912) 
Gc^od results obtained by injecting 
phenol-camphor (liqticlied phenol 30, 
camphor, 60, alcohol 10) into vinous 
chronically inflamed joints ind cold 
abscesses In tuberculous joints espe- 
cially the results obtained were ex- 
cellent A case of arthritis deformans 
of both knees was apparently cured 
The amount injected is 2 to S c c (32 
to 80 minims) which may have to be 
repeated a number of times Occa- 
sionally a marked reaction ensues, 
which soon subsides F Pohl (Zen- 
tralbl f Chir , May 24, 1913) 

Inasmuch as the disease process is 
so often situated in the bone, Mac- 


namaia has advocated trephining I 
have often drilled the affected bone 
with numeious holes about mch 
in diametei, and it has been of great 
seivice Raiely pus may be found, 
usually not The drilling, however 
tends to stop the pi ogress of the dis- 
ease, and IS woithy of more extended 
use than is now practised 

Forty ambulant cases of bone and 
joint tuberculosis, many in poor con 
dition, treated with the X-rays Fil 
tered through a plate of aluminum 1 
mm thick, the X-rays were applied 
three or four times in succession at 
brief inter\als, each time at a differ 
ent side, in tuberculous joints Three 
or four weeks were then allowed to 
elapse before the treatment was con 
tinned In no case was more than 3 
such senes of exposures required to 
bring ibout healing This treatment 
IS not suit iblc for children and its use 
w is conliiucl to the smaller joints 
Fsclin (I)cut 7cit f Chir, Bd cm, 
llcftc 3 () 1910) 

I he tincstion of opciatne treat- 
ment in tubci culoiis cases has been 
the CtiusL ()1 much ditlcience of 
of^mion One fict is well settled, and 
that is tliat consei \ atisin is more 
desii ihle in oithojiedie eases than in 
those (if geneicil siiigciy \bscesses 
may be (.>jHned if thc}^ puisne an 
aeutc com se with eonsideiable pain 
and distuil>ancc of the patient If 
the} aie eold, chicmic, and not too 
laigc they ai c best let alone, as many 
of them will cntiicly disappeai In- 
fection lb \eiy liable to attack a dis- 
ehaiging collection of pus, and the 
geneial health may become affected 
Abscesses may be emptied with a 
trocar, washed out with salt solution 
or a weak antiseptic, and then in- 
jected wnth 10 per cent iodoform 
emulsion, 1 ounce (30 c c ) or more 
being used This will probably have 
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to be repeated, perhaps 2 or 3 times 
Sometimes the abscess keeps on dis- 
charging without any tendency to 
heal until death from exhaustion or 
general tuberculosis supervenes 

A tuberculous joint abscess should 
be repeatedly aspirated If the proc- 
ess continues, and the abscess begins 
to point, open it, evacuate, irrigate 
thoroughly with 1 4000 bichloride 
solution, and sew up with 2 layers of 
sutures Incision should be through 
umnvolved tissue at the side of the 
abscess If a more radical measure is 
demanded, an erasion should be done, 
and upon the foci of disease pure 
phenol, followed by alcohol, applied 
C Ogilvy (N Y Med Jour, Dec 2, 
1911) 

In septic infection superimposed 
upon surgical tuberculosis, after 
scraping the sinuses, plugging them 
with gauze soaked in S per cent 
formalin often gives good results J 
P Mummery (Lancet, Jan 6, 1912) 

Abscesses complicating joint tuber- 
culosis disappear without any treat- 
ment in at least 20 per cent of the 
cases, and this percentage can be 
largely increased by recumbency 
Bismuth paste has yielded most suc- 
cess in sinuses of tuberculous joint 
disease that have been discharging 
for one or more years, these can be 
cured in seven days to two months 
Jacobs (Iowa Med Jour, Oct, 1913) 

Tuberculosis of the knee m adults 
IS not fully cured without operative 
treatment Primary synovial tuber- 
culosis of the knee in adults is fre- 
quently impro\ ed or cured by infla- 
tion of the joint with iodoform oil 
unless there is bone involvement 
Excision of the knee is the method of 
choice in the latter cases Osgood 
and Bull (Jour Amer Med Assoc, 
Oct 6 1917) 

Resection of joints is to be resorted 
to when the suppuration is so pro- 
luse as to endanger life and the pa- 
tient IS of a suitable age Resections 
m young children interfere so much 


with growth as not to be advisable 
In these patients, partial resections or 
erosions are to be preferred, the joint 
being opened and the affected tissue 
cut and gouged away_ Operative 
measures become more advisable as 
the patient increases in age Ampu- 
tation IS only to be resorted to as a 
life-saving measure, usually for pro- 
fuse suppuration with entire disor- 
ganization of the joint 

Mosetig-Moorhof method used to 
fill up the cavity left after resection 
of a tuberculous joint in 13 cases By 
doing away with the necessity for 
drainage, and thus the danger of 
secondary infection, it hastens heal- 
ing The filling was employed semi- 
fluid and the cavities filled up at two 
sittings By this method the num- 
ber of dressings is reduced to a 
minimum and the patient can have the 
benefit of country air m the interim 
Vignard and Gruber (Lyon med , 
Jan, 1909) 

Applications of iodine liniment after 
operative treatment in tuberculosis ot 
the joints, bones, and glands strongly 
recommended After operating or 
scraping, the cavity is thoroughly 
swabbed with iodine ointment, using 
absorbent cotton twisted around the 
end of a probe The liniment is ap- 
plied every day Internally, the 
author gi\es a mixture containing 
syrup of iodide of iron, 1 dram 
(4 c c ), and potassium iodide, 5 grains 
(0 3 Gm ), three times a day W A 
Tatchell (Brit Med Jour, Feb 13, 
1909) 

Ileocolostomy performed in 8 pa- 
tients suffering from advanced joint 
tuberculosis, with signs of intestinal 
autointoxication In each case the 
patient gained in weight and the 
tuberculous lesion very definitely im- 
proved The route of infection of the 
tuberculous virus is apparently the 
intestine Chappie (Lancet, April 29, 
1911) 

Excision and stiffening of the knee- 
joint advocated in practically all 
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cases of knee-jomt tuberculosis in 
adults The condition of the patient 
with a stiff knee is not as undesirable 
as sometimes supposed He suffers 
very little inconvenience except when 
dressing himself, and he is able to 
perform many kinds of physical labor 
with little difficulty Moreover, it is 
possible to hold out some hope of re- 
storing a fair range of motion by 
arthroplasty when the tuberculosis 
has permanently disappeared E W 
Ryerson (Interstate Med Jour, Aug, 

1911) 

Of 182 cases of tuberculosis of tne 
knee, nearly all in women, the author 
operated in 68 — resection in 57, ar- 
throtomy in 9, and primary amputa- 
tion in 2 Outcome successful m 21 
per cent He uses the half-moon in- 
cision, cuts the lateral ligament if 
necessary, and chisels away the af- 
fected parts of the joint The patella 
may be used to bridge over the re- 
sected surface He then merely 
sutures the skin, leaving small tam- 
pons at the sides In bandaging, the 
knee is flexed a little The bandages 
should be left on five or six weeks if 
possible In two to two and onc-half 
months the patients go about on 
crutches In people over 40 or 50 
years old, a resection is usu illy con- 
traindicated, such patients st uul in 
amputation better Seldowitsch (Ar- 
chiv f klin Chir, Bd xcvii, Nu 1, 

1912) 

In excision of the knee for tuber- 
culous disease, nailing of the tibia to 
the femur greatly facilitates after- 
treatment and at the same time in- 
sures osseous ankylosis in good posi- 
tion In excising the elbow in chil- 
dren, It is often necessary to combine 
the operation with subperiosteal re- 
section of a considerable portion 
either of the humerus or of the bones 
of the forearm H J Stiles (Jour 
Amer Med Assoc , Feb 24, 1912) 

The treatment recommended by the 
author for knee-joint tuberculosis in 
the adult is as follows Allow six 
months with knee in plaster If anky- 
losis and cure have not then resulted, 
operate Transverse incision, saw 


through the patella, dissect this out 
or leave it in, saw off about mch 
from the condyles of the femur, chisel 
off the very top of the tibial tuber- 
osities, suture the lateral aponeuroses 
with catgut and the skin with silk- 
worm-gut, and put the leg up m 
extension in plaster If there is 
primary union and the resisting 
powers are good, excellent results are 
then obtained L W Ely (Denver 
Med Times, May, 1912) 

Of 63 excisions of the knee for 
tuberculosis, healing by first inten 
tion resulted in S3 cases Twelve of 
the 63 required subsequent amputa 
tion, and, of these, 9 were under S 
years of age In 30 patients later 
traced and recently examined, there 
was absolute ankylosis in 29 and 
slight movement m 1 

Among 59 excisions of the hip, 
mostly through KocheEs posteroex 
ternal nnguUir incision, 3 cases later 
required disarticulation of the hip for 
recurrence 1 ive patients returned 
with slight recurrence necessitating 
further operation Forty-three pa 
ticnts were well and with the limb in 
good position when the plaster was 
icmovcd Of 40 cases triced, 12 died 
of gcncril nicningcil tuberculosis 
I he results were wholly good in 19 
e ises 

Of 54 excisions of the elbow — 55 
per eent in ehildrcii under 4 years 
of ige — 34 were trieed, ot these, 6 
died of genenl tuberculosis Local 
recurrence occurred in 8 cases Only 
1 required subsequent amputation, 
healing being usually brought about 
by a comparatively trivial secondary 
oper ition 

Of 29 cases of ankle tuberculosis, 
21 cases operated were children be 
tween 1 and 4 years of age Of 25 
iccounted for, 3 died In 6 cases am- 
putation was performed for recur- 
rence Stiles (Brit Med Jour, Nov 
16, 1912) 

Report of 28 excisions for tuber- 
culosis of the knee-joint In 12 no 
metals were used to hold the bones in 
apposition, in 2 silver wire was used, 
in 8 the aluminum wire clamps of 
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Goddu, and in 6 the malleable iron 
bone plates of Brackett The results 
seemed to show that with the plates 
or clamps postoperative pain is less, 
and early union is favored The occa- 
sional necessity of removing the 
clamp or plate is of little import 
when compared with the advantages 
accruing from its use R B Osgood 
(Boston Med and Surg Jour, July 
24, 1913) 

Whereas resection is adapted to 
tuberculosis of the knee-joint, the hip- 
joint does best with rest and relief 
from weight-beanng, and the wrist- 
joint responds well to injections of 
iodoform 

The condition of the joint shown 
by the X-rays is important The pure 
synovial form of disease without ab- 
scess or bony changes is best treated 
conservatively, while if there is ex- 
tensive bony involvement operation is 
indicated 

A poor general condition or lung 
tuberculosis often improves with 
great rapidity after the diseased joint 
has been disposed of The social con- 
dition of the patient is also of import 
In a laborer, experimentation with 
rest, iodoform injections, or Bier hy- 
peremia will often be impracticable, 
whereas by joint resection he can be 
enabled to work in two or three 
months Perthes (Therap der 
Gegenw , Jahrg S3, H 12, 1913) 

Among 76 radical operations for 
knee-joint tuberculosis in adults in 
Anschutz’s clinic, there were 3 ar- 
threctomies, 8 primary amputations, 
57 resections, and 8 secondary ampu- 
tations No case still living shows 
any noteworthy flexion The Hel- 
fench operation of excision produced 
an average shortening of 3 7 cm , 76 4 
per cent of the adult cases have, from 
resection, a useful limb Three- 
fourths of the fatal cases (44) suc- 
cumbed to tuberculosis elsewhere 

In Helfench’s method 2 lateral skin 
incisions are made and united by an 
anterior transverse incision The 
capsule and patella are extirpated 
With a Helfench saw, an arched, thin 
layer of cartilage and bone is re- 


moved from each joint end The 
wound surfaces are covered with an 
iodoform mixture, and the bone ends 
adapted together and fixed with cat- 
gut sutures The position of exten- 
sion is maintained by a splint and 
bandage, first removed after about 
three weeks If the position is not 
perfect, it is corrected under narcosis 
and a plaster cast applied, to be worn 
eight months, and after that a leather 
support May (Deut Zeit f Chir, 
Bd cxxii, S 171, 1913) 

As a rule, patients are to be kept 
in bed until all evidence of acute 
tiouble has gone and remained away 
for two or three months Then the 
patient may be allowed to go about 
with some appliance to keep the joint 
from moving, or with a high shoe 
and crutches These protective ap- 
pliances are to be worn for months 
after all evidence of active disease 
has passed away For walking cases 
\ery nice appliances which can be 
used for many months may be 
made of silicate of soda When the 
patient can afford the expense an 
apparatus made by the instrument- 
maker is much preferable for all 
tuberculous cases Its style will vary 
with the character of the case 

General treatment is to be used 
along with the local Local treat- 
ment by rest, etc , subdues local 
symptoms, but for a cure one must 
rely on hygienic measures The open- 
air treatment is just as applicable and 
necessary for the cure of a tuber- 
culous joint as It IS for an af- 
fected lung Therefore, these pa- 
tients should be given all the fresh 
air and sunlight possible A life in a 
tent or shack is best If the patient 
IS treated m a ward or private house, 
the windows should be kept open day 
and night and only closed to exclude 
ram or snow The temperature 
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should not be allowed to get above 
60° F (15 6° C), even in winter, and 
the patient should be kept comfoit- 
able by-woolen underclothing, jackets, 
and abundant bed coveiing It is as- 
tonishing how quickly even children 
accustom themselves to the low tem- 
peratuie The sunlight should be 
allowed, when practicable, to fall 
directly on the patient The value 
of what has been called heliotherapy 
has been amply demonstiated by the 
valuable woik of Rollier, of Leysiii, 
Switzerland By all means it should 
be carried out to the greatest poss’ble 
extent The w'ound or sinus, if any 
exists, IS simply to be covered with 
a layei of gauze to piotect it fiom 
flies, etc 

Any form of surgical tuberculosis, 
and at any age, cm be cured by direct 
exposute to sunlight The lutlior s 
patients ire exposed to the sun grad- 
ually — at first only the feet for fi\c 
minutes three times i di>, thkii the 
leg, then the mus, ind lin illy the 
l)ack and al)domen on the sc\cnth 
d ly The skin licconics red or diik 
brown, ind this pienuntition ippc us 
to be in important futor in the cure 
Phagocytosis is mere iscd The dry, 
cold air of high altitudes is i ^ ihi ibk 
aid to the sunlight Plaster casts arc 
not used, immobilization being se- 
emed hy linen binds or jackets th it 
may be loosened foi exposure to tbc 
sun Joint function returns ilmost 
always, while tuberculous glands be- 
come softened and ibsorbed I'am is 
arrested early in the treatment 
Tuberculous abscesses are not opened 
in this treatment Rollier (Monats 
f Kinderheilk, Bd xi, Nu 8, 1912) 

The appiopnate internal remedies 
are well known Codliver oil with 
creosote, syrup of the iodide of iron, 
tincture of nux vomica, and com- 
pound syrup of the hypophosphites 
are those most commonly used The 


late Dr Goodman used a prescrip- 
tion composed of — 

IJfr Bichloride of mer^ 

1^4 oi *4s gr (00027 
to 0 0013 Gm) 

Fowlei's solution 1 to 3 drops (006 to 
0 18 c c ) 

Tincture of ferric 

chloride 3 to 8 drops (0 18 

to 0 48 c c ) 

Sytup of orange 

flowers 1 dram (4cc) — M 

It is a veiv efficient combination:, and 
acts well in many cases 

There is some benefit from the use 
of tuberculin in tuberculous arthritis 
The opsonic index is a \aluable guide 
in diagnosis and in determining 
whether or no a cure has been ef- 
fected It need not be employed dur 
ing the wdiolc treatment, piovided the 
else is pursuing a favor iljle course 
luberculin in small doses, with sur- 
gical icst tends to accelerate recov- 
ery Cliildrcn have a naturil recu- 
peratne power, which ipparently is 
called out b> a bacterial vaccine m 
ecrtiin e iscs which do not respond 
to surgu il lest mil impnncd environ 
nunt I iibl)\ ( Proc e e (lings Royal 
Se)c e>f Med, Jin, 1912) 

\o e isc of single il tuberculosis 
should he opci itcd on without a pre- 
liminn> course of tuberculin The 
luthor his 3 bottles mule up with 
normal s ilinc cont lining m each 
ounce Ikhk) 'incl lio mg of T R, 

with j/l pci cent of phenol He be 
gins in i cliild with 1 diam (4 c c ) 
e)f the ik solution, or Isooo mg by 
mouth, md the next week doubles the 
dose if there his been no fe\ cr In 
out-piticnt service he rarely increases 
the dose beyond %)o mg As a rule, 
after 1 or 2 doses the appetite and 
color are better, and the lesion shows 
slight improvement The treatment 
should be continued over a long time 
W S Fenwick (Bnt Med Jour, 
June 19, 1913) 

Thyroid substance indicated m 
sluggish cases, especially if evidences 
of thyroid inactivity present Dose 
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should be only % to gram (0 01 to 
0 03 Gm ) pro die, and patient 
watched for tachycardia Lereboul- 
let (Pans med , Nov 16, 1912) 

Fresh air and sunhght, with care- 
ful, persistent, protective, and con- 
servative treatment, constitute the 
keynote of success in the manage- 
ment of tuberculous joint diseases 
There is no doubt that one of the 
most effective ways to cure a tuber- 
culous joint IS to keep it quiet 
Therefore, if we ankylose the joint 
the process stops On this principle 
Hibbs and Albee, of New York, pro- 
posed ankylosing the joints of the 
spine in Pott’s disease This has 
been done foi the past two yeais and 
has proven a great success We have 
done these operations many times 
and unhesitatingly recommend them 
Contrary to what would be expected, 
the children stand the operation well 
and almost invariably show an imme- 
diate local and general improvement 
Personally, I keep a plaster cast on 
for six to eight weeks after the oper- 
ation, follow with a light btace foi 
SIX months, and then discard every- 
thing 

A very good rule to follow m dis- 
ease of the joints in children is that 
if tuberculosis cannot be absolutely 
excluded the case should be treated 
as tuberculous No condition will be 
nurt by this treatment, while failure 
to immobilize in a tuberculous condi- 
tion would do great harm Until a 
dehnite diagnosis can be made the 
case should be carefully watched 
Archer O’Reilly (Jour Mo State 
Med Assoc , April, 1910) 

In excision of the knee the end of 
the femur is sawed convexly by the 
author, that of the tibia concavely 
He advocates cleansing of the joint 
cavity and division of the flexor ten- 
dons in children Ligation of the ves- 
sels IS usually unnecessary If pos- 


sible, no drainage should be used 
Merkens (Zentralbl f Chir, Bd 
xxxix, S 949, 1912) 

The treatment by exposure to sun- 
light in clear and cold air, if the pa- 
tient’s state does not contraindicate it, 
gives the most positive results in this 
disease In 80 per cent of closed 
bone lesions heliotherapy however 
does not stop the tubercular process 
and in 20 per cent of the cases it 
aggravates it This type calls for an 
open operatioiu Heliotherapy cures 
open bone lesions and closed synovial 
lesions, but takes time Perera (Prog 
de los clin , Madrid, vi, 57, 1918) 

LOOSE BODIES IN JOINTS 
SYMPTOMS — The symptoms of 
this affection are marked, and are 
due to interference with the function 
of the joint The knee is the joint 
most often affected The patient, 
while walking, is apt to experience a 
severe pain in the joint and may 
either fall or else hold the joint stiff 
It may become locked In some 
cases the patient can so manipulate 
the part as to free the loose body, 
walking then again becoming pos- 
sible These sudden attacks of dis- 
ability are followed by a swelling of 
the joint and all the symptoms of an 
acute synovitis The repeated at- 
tacks supervening on the original in- 
juiy are apt to keep the joint con- 
stantly in a state of low chronic in- 
flammation which is more or less 
disabling 

Beside the pain and stiffness which 
may be produced, the patient has a 
continual sense of distrust, which 
causes him to avoid using the joint 
freely and thus interferes with 
walking In many cases there is 
nothing apparently wrong with the 
joint until the moment of pinching or 
jamming of the loose body while the 
joint is in motion These patients 
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are usually skillful m finding and 
localizing the loose body, but not 
always Often it disappears on the 
slightest movement, not to be dis- 
covered until It again intrudes itself 
upon the patient's notice at some 
inopportune moment 

Loose bodies in joints are usually 
the result of injury or disease Many 
are due to mere masses of fibiin and 
show little or no structure Whethei 
simple effused blood can become so 
firm and compacted as to foim loose 
bodies IS questionable, oidmarily 
such effused blood is absoibed It is 
quite probable, howevei, that some 
of the milder forms of foieign bodies 
are of this character The s^ynovial 
membrane is, howevei, a piolitic 
souice Usually as the lesult of in- 
jury, the synovial fiinges become in- 
flamed, condensed, and finally sep- 
arated, leaving the detached body 
floating fiee in the joint This is 
shown to be the case in that some 
foreign bodies aie coveied with syno- 
vial membiane They aie not only 
fibrinous in chaiaclei, liiit also cii- 
tilaginous Caitilaqe ceils aie noi- 
mally found in the synovial fmiocs 
and It IS easy to see how an injuiy 
could stait up sufficient action to 
foim an appieciablc lump Some- 
times the bodies aie found with a 
pedicle, by which they aie still at- 
tached to the synovial fiinges Some 
of the caitilages may be so seveiely 
injured as to be paitially or wholly 
detached oi torn off The fragment 
then floats free in the joint, or if only 
partially detached becomes paited 
later on 

Disturbance of the villi in the knee 
often appears a long time after injury 
The villi enlarge and intrude between 
the joint surfaces Sometimes they 
are congenitally large, and cause 


trouble from childhood on, much in- 
creased by injury Ordinarily they 
are not sensitive, but they become so 
when inflamed In some cases they 
seem to be remains of a torn ligament 
Occasionally folds and adhesions m 
the capsule are left after the injury 
and the villi are caught in the pockets 
thus formed Where the enlarged 
bodies cannot be felt from the out- 
side, the diagnosis is probable if there 
IS constant tenderness at one point in 
the capsule Impaction is more com- 
mon with enlarged villi than with 
loose bodies The treatment is ex- 
cision, which IS most satisfactory m 
all cases 

Loose bodies often result from the 
tearing off of small pieces of bone by 
the crucial ligaments, but sometimes 
by necrosis following embolism of an 
artery in the articular surface In 
most cases the X rays will reveal the 
free body, and may show a corre- 
sponding defect in the cartilage of the 
femur When possible, the body 
should be removed through a very 
small incision under local anesthesia 
I he liiu>cr should not lie inserted into 
the joint Konig ( \rchiv f klin 
Chir, Lkl Kxxi, 2, 1907) 

M iny cases of functional knee 
syniploins arc due to reflex atrophy of 
the qu idriccps extensor muscle re- 
sulting from injury The term re- 
1 ixcd knee joint should be reserved 
fur '>uch c iscs ihc injury may be so 
slight th It Its etiological relation is 
ovci looked Ihc itrophy cannot be 
expl lined is due to inactiMty Recov- 
ery is so protracted in some cases as 
to suggest serious injury to the cen- 
tral nervous system I he symptoms 
are very similar to those of locking 
from mo\able cartilage or of villous 
growth projections into the joint 
The latter, the author believes, are 
usually secondary to this relaxed con- 
dition The treatment consists in 
massage, exercise, and electrical stim- 
ulation until the muscle has resumed 
Its normal tone Freiberg (Amer 
Jour Med Sci , May, 1908) 

Excrescences of fatty synovial 
fringes in the knee-joint, first de- 
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scribed by Hoffa, spring from the 
ligamenta alaria and mucosa, undergo 
inflammatory hyperplasia, and become 
caught between the ends of the bone, 
producing severe symptoms The 
causative synovitis may be due to 
trauma or disease Almost always a 
chronic swelling of the joint, and 
especially of the fatty masses at the 
sides of the ligamentum patellae, pre- 
cedes the severe symptoms Of 
course, isolated lipomas and sar- 
comas have atso been reported 
Rammstedt (Archiv f klin Chir , Bd 
Ixxxix, S 173, 1909) 

The chief diagnostic points in cases 
of hypertrophy of the synovial fringes 
of the knee are the long duration 
of the trouble, the remarkable con- 
trast between the relative freedom of 
movement and the changes in the 
shape of the joint, the intensity of the 
pains when the knee is used, com- 
pared with their rapid subsidence dur- 
ing repose, and the integrity of the 
bones and cartilages Recovery with- 
out impairment of function generally 
occurs as soon as the excrescences 
have been removed Arborescent 
lipoma, villous polyarthritis, and Hof- 
fa s disease are merely three forms 
of a single lesion, which may be 
called chronic polyform fibroadipose 
synovitis Lefevre and Dubourg 
(Archives gen de chir , May, 1913) 

Though almost always confined to 
the knee, the so-called loose cartilages 
are occasionally met with in the 
elbow, and rarely in some other 
joints C D Brooks (Jour Mich 
State Med Soc , June, 1913) 

The writer observed a case of loose 
cartilage in the temporomaxillary 
joint The patient’s chief complaint 
was inability to close the mouth so 
that the teeth would come together, 
causing great difflculty in masticating 
food The condition followed a diffi- 
cult effort at mastication 8 months 
before Operation was successful 
Behan (Ann of Surg, Ixvii 536, 1918) 
The semilunar cartilages are par- 
ticularly liable to be the seat of 
injuries Sometimes a piece of bone 


IS detached along with the cartilage, 
as occurred in a patient of mine 
These bodies not infrequently con- 
tain calcareous or true bony matter 
In osteoarthritis or arthritis defor- 
mans loose bodies are frequent and 
may exist in great numbers This is 
only what would be expected of a 
disease in which the various cartilag- 



Loose bodies in the knee-joint (Schuller ) 


inous and fibrous structures are so 
extensively affected 

There is usually a clear history of 
injury in these cases, to which the 
origin of the trouble can be traced 

Among 190 knee-joints with symp- 
toms of derangement opened, 30 
showed thickening and irregularity 
of the structures about the ligamenta 
alaria, 9, polypoid fringes, 10, no 
lesions In 2 of the latter it was 
found on subsequent operation that 
the symptoms were due to the be- 
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havior of a tendon over an osteoma, 
and m 1 to a small fracture irregu- 
larity on the femoral condyle In 8 
cases early signs of hypertrophic ar- 
thritis were present, in 9, isolated 
loose bodies, and, in 4, loose bodies 
attached by a pedicle The remain- 
der presented villous arthritis along 
the articular margin, lipoma arbores- 
cens, and fibrous thickenings around 
the attachment of the anterior crucial 
ligament 

The most common injury to the 
knee-joint is a sprain or rupture of 
the internal lateral ligament, next to 
this, injury to the inner cartilage 
Jones (Annals of Surg, Dec, 1909) 

Dislocation of the semilunar car- 
tilage involves the internal cartilage 
more often than the external Xhc 
peripheral attachments of the c ir 
tilage may be torn, the anterior in I 
posterior remaining intact, or the 
anterior cornu may be det iched 
Transverse lissures of the c irtil igc 
may occur, the fragments licing 
drawn inward or longitudinal lissures 
of the middle two-thirds, of the c ir- 
tilage, the internal fragment devi it- 
ing inward There may be in 
ciated subluxation of the tibia (lOr^c 
(Archives gen d chir , vol vi, p 244, 
1910) 

The femoral condyles are firmly 
fixed in the hollows of the semilunar 
cartilages by the weight of the body 
atmospheric pressure, and museiilar 
tone So strong is this union that in 
excessive rotation at the knee the 
semilunars tear their capsular an- 
chors before parting company with 
the femoral condyles, with which they 
have only indirect tissue connections 
The pain of “slipping of a cartilage*' 
IS due to a pull upon and laceration of 
the capsular attachments and not to 
any squeezing of a probably insensi- 
tive fibrocartilage Digby (Lancet, 
Jan IS, 1910) 

Even a very minute foreign body 
m a joint can produce trouble by 
causing reflex muscular contraction 
and thus arresting the movements 
When a semilunar cartilage has been 


recently injured, there is generally 
effusion of blood with immobility and 
later circumscribed tenderness The 
cartilage is movable Rest in bed 
and prevention of strain on the knee 
will favor healing of the cartilage m 
Its normal place If the injury is of 
long standing an operation is neces- 
sary If the cartilage is much out of 
shape it must be removed, the re- 
sults of this are always dubious If 
It has kept Its normal shape it can 
be sutured in place The author 
never removes one unless absolutely 
necessary and replaces it in its nor- 
mal position, cutting the ligaments 
if necessary to obtain better access 
Excellent results in 23 cases M 
Katzenstein ( \rchiv f klin Chir, Bd 
xcviii, Nu 4, 1912) 

TREATMENT— By keeping the 
joint quiet in one position with the 
aid of splints oi apparatus foi a long 
time the loosened pai ts may become 
lixcd oi cease to qn e tiouble Usu- 
alh^ a joint can be moved forward 
uul l)ackwaid without tiouble, but a 
slight twist lenews the active symp- 
toms In such cases the Shaffer 
brace foi the knee, which allows 
ilexion, but pi c\ cuts rotation, often 
qivcs com]:)Ictc iclicf In injuries of 
the scmilunai caitilaqes where relief 
cannot be ol:)taincd fiom the brace 
The open operation should be done 
and the loose end of the cartilage 
lemoved 

The tre'itmcnt of “caught fringes** 
in the knee ni'iy be conservative if 
they give only moderate disturbance 
Gradual return to normal generally 
follows massage, heat in the form of 
sand baths or hot air, elastic com- 
pression by bandages, and guarded 
use of the joint with apparatus 
Operation is justified m cases with 
limitation of motion and severe pain 
associated with locking of the joint 
The latter should be opened freely 
by a curved incisiom the hyper 
trophic masses seized with forceps 
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and excised with suitable scissors 
The hemorrhage is slight Drainage 
is unnecessary If bloody serum 
should form it may be removed hy 
puncture at the first change of dress- 
ing In twelve to fourteen days after 
healing, massage, hot air, move- 
ments, and compression bandages 
should be employed Rammstedt 
(Archiv f klm Chir , Bd Ixxxix, S 
173, 1909) 

When the patient is seen directly 
after injury of a semilunar cartilage 
every care should be taken to replace 
the latter by manipulation Rest in 
an extended position must then be 
insisted upon until the swelling has 
subsided, massage being employed 
throughout D*Arcy Power (Brit 
Med Jour, Jan 14, 1911) 

Where the internal semilunar car- 
tilage IS displaced one should en- 
deavor to replace it by forcibly 
separating the opposing surfaces of 
the internal condyle and of the cor- 
responding surface of the tibia by 
flexing the knee, and at the same 
time abducting it, using the external 
condylar joint as a fulcrum If one 
is unsuccessful in freeing the dis- 
placed cartilage, the sooner it is re- 
moved by an incision into the joint 
the better, as there is always diffi- 
culty in extending the knee com- 
pletely after it has been kept flexed 
for any length of time Apart from 
this, the best treatment for a dam- 
aged fibrocartilage is early, efficient 
massage and exercise As long as 
the fibrocartilage is painful and swol- 
len the patient should retain the limb 
in a position of extension when he 
gets about Any synovial effusion 
should be removed and the muscles 
restored to their normal bulk and 
function as soon as possible, since 
impaired function means liability to 
recurrence of the trouble The pa- 
tient should be instructed to avoid 
the attitude of flexion of the knee 
and abduction of the foot m which 
the cartilage was injured The inner 
margins of the feet should be kept 
parallel during locomotion Lane 
(Brit Med Jour, March 11, 1911) 


In S cases of movable bodies in the 
knee joint the writers remo\ ed these 
bodies by arthrotomy and immediate 
locomotion* Such a procedure had al- 
ready been advocated before the war 
by Willems m joints evacuated by 
puncture, and since applied also m a 
series of men with missiles lodged in 
the joint or even with intra-articular 
fractures of the knee, excellent results 
following For movable bodies the 
writers make an internal or external 
incision in the joint, according to the 
situation of the movable body The lat- 
ter having been removed, the incision is 
closed in three layers, synovial mem- 
brane, capsule, and skin Only a 
small, loose dressing is applied, to 
obviate restriction of joint move- 
ments As soon as the patient wak- 
ens from the anesthesia, active mob- 
ilization is commenced, the patient 
being required to raise the extended 
limb and perform a senes of flexor 
and extensor movements, in as wide a 
range as possible The same exercise 
is continued almost without interrup- 
tion Next day, and sometimes even 
on the same day, the movements in 
beds are replaced by walking without 
any support The patient is at first 
fearsome and hesitates to flex the 
knee in walking but soon becomes 
convinced that he can walk with but 
little pain, bears more weight on the 
limb and gradually flexes it Willems 
and De Caestecker (Presse med , 
Dec 17, 1917) 

In the presence of loose bodies 
trace-able to injury removal is, if pos- 
sible, indicated at once The pro- 
cedure which I have found most 
satisfactory is as follows The sur- 
geon feels for the loose body, and 
when found crowds it into some cor- 
ner and holds it firmly theie with his 
thumb The pressure being still kept 
up, the patient is etherized and an 
incision made with the other hand 
down to the capsule of the joint 
directly over the loose body A pm 
IS then thrust into it and an incision 
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made directly thiough the capsule 
and the body turned out Special 
suturing of the capsule is not neces- 
sary, two or three deep interrupted 
sutures to close the wound are all 
that IS essential If pressure is re- 
laxed before the pm is thrust into the 
loose body, it may slip away into the 
joint and be lost The loose bodies 
cannot be made to appear at will 
The favorite places for them are on 
each side of the patella, especially the 
outer side and down below and to its 
inner side 

In the operative treatment of hy- 
pertrophied synovial fringes inter- 
fering with motion in the knee-joint 
the author merely cuts down to the 
capsule on each side, retracts it, pull- 
ing the fringes out of the joint, takes 
up a fold of the capsule, secures it 
with sutures, and cuts it off inside of 
a specially devised clamp The cut 
edges are finally sewed together 
with a fine suture, which buries the 
exposed synovial border The skin 
incision lb closed and the leg kept 
in an extension splint about a week 
Motion is not restricted and the 
joint IS practically normal a few 
days after removal of the splint 
The advantages nre less danger than 
from an intracapsular operation, bet- 
ter assurance of complete recovery, 
and avoidance of long after-treat- 
ment E G Abbott (Jour Amer 
Med Assoc , May 23, 1908) 

Several cases of '"joint mice” and 
foreign bodies in the posterior por- 
tion of the knee-joint met with 
Their removal by any of the classical, 
quickly repairing incisions into the 
knee-joint is difficult The authors 
therefore make an incision in the 
popliteal space 10 cm long, center- 
ing over the joint line and slightly 
to the inside of the median line The 
vessels are retracted outward and the 
incision is earned down to the poste- 
rior ligament by blunt dissection 
The position of the mouse or foreign 
body IS detected by palpation Upon 


incision through the posterior liga 
ment and capsule the bodies usually 
present, owing to the tension of the 
capsule Four cases of successful 
removal reported G E Brackett 
and R B Osgood (Boston Med and 
Surg Jour, Dec 28, 1911) 

After injury and enforced rest of 
the knee, atrophic changes occur m 
the quadriceps muscle, and as a re- 
sult the ligamentum mucosum does 
not have its compressive action on 
the infrapatellar pad The latter, 
therefore, slips in between the femur 
and tibia and is nipped whenever the 
joint is fully extended This keeps 
up inflammation and a villous condi 
tion of the synovium may result 
The enlarged fat-tabs may cause 
locking Their operative removal is 
indicated If this is contraindicated 
a cage-splint, allowing extension 
only to about 60 degrees, should be 
worn day and night and vigorous 
massage of the quadriceps earned 
out S Alwyn Smith (Can Med 
Assoc Jour, Oct, 1912) 

In cases that will not submit to 
operation, some device may be uti- 
lized to alleviate the affliction A sim- 
ple elastic knee-cap may afford some 
relief Sometimes the body only 
causes trouble when either excessive 
flexion or longitudinal rotation of the 
bones of the joint takes place, where 
this IS so, dressings or apparatus that 
limit flexion and to a great extent 
prevent rotation may be applied 
When the loose bodies are the result 
of osteoarthritis they are apt to be so 
numerous as to preclude the giving 
of relief by an operation for removal 

ANKYLOSIS 

When from injury or disease a 
joint loses its function and becomes 
stiff, It IS said to be ankylosed 
Ankylosis may be either hony or 
fibrous The former has been called 
true and the latter false ankylosis 
In bony ankylosis the bones entering 
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into the formation of the joint have 
become united by bony tissue In 
fibrous ankylosis either the articular 
ends of the bones are united by fi- 
brous bands going directly from one to 
the other or else motion is restricted 
by changes in and around the cap- 
sule of the joint The name is not 
applied to loss of motion due to 
changes in structures unconnected 
with the joint, such as contracted 
tendons or muscles, or cicatrices from 
burns All inflammations of joints, 
from whatever cause, if violent enough 
and long continued, are liable to 
cause ankylosis Such affections as 
destroy the articular surfaces of the 
joint are very likely to be followed 
by ankylosis Suppuration often- 
times, but not always, results in a 
more or less complete loss of motion 
Serious joint disease almost always 
results in some loss of movement 
of the joint, but a certain slight 
amount may remain , hence one 
speaks of restricted motion, or one 
may perhaps be allowed to use the 
term “incomplete ankylosis” to ex- 
press this condition 

To diagnose ankylosis one must 
exclude the rigidity caused by mus- 
cular contraction , therefore in doubt- 
ful cases the examination should be 
made under an anesthetic The pro- 
duction of pain by attempted motion 
IS good evidence that complete anky- 
losis is not present, because it is the 
movement of the parts that causes the 
pain An approximate idea of the 
extent of the stiffness may be ob- 
tained from the clinical history of the 
case as to whether the disease has 
been violent in character and long in 
duration 

TREATMENT — ^This is prevent- 
ive and curative Attempts to pre- 

6—10 


vent the occurrence of ankylosis in 
joints that are the subject of disease 
by means of passive motion are usu- 
ally not only futile, but positively 
harmful 

Any brusk, violent or extensive 
movements only increase the inflam- 
mation and activity of the disease 
already present The joint has 
enough to do to attend to the oiiginal 
disease without having to contend 
with the added violence of misapplied 
surgical energy The amount of pain 
experienced is a good guide to the 
amount of motion to be practised, if 
It is severe or long continued this is 
evidence that the movements have 
been too extensive It is best to wait 
until the active evidences of dis- 
ease have disappeared before attempt- 
ing movements In tuberculous and 
other diseases the attempt to re- 
store motion IS apt to relight the 
original trouble, therefore it is well 
to ha\e as long an interval intervene 
as possible 

In acute joint affections, to prevent 
ankylosis, extension should be put 
on Tension must be relieved not by 
incision, as that leads to obliteration 
of the cavity, but by aspiration After 
this there should be injected into the 
joint a 2 per cent solution of for- 
malin in glycerin J B Murphy 
(Med Rec, Oct 29, 1910) 

The predisposing age for ankylosis 
of the jaw is from 1 to 10 years 
Trauma is often the primary cause, 
also scarlet fever, otitis media, dento- 
alveolar abscesses and gonorrhea 
The cartilage is gradually transformed 
into a vascular or fibrous or fibro- 
osseous tissue, the joint cavity is 
traversed by dense fibrous bands, 
which may be converted into a mass 
of spongy bone The best treatment 
consists in removing a section from 
the condyle, mterposing fascia be- 
tween the segments Lyons (Jour 
Amer Med Assoc, Jan 20, 1917) 
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Restoration of motion is only pos- 
sible in cases of fibrous, not bony, 
ankylosis, and when the disease has 
not been too extensive The utmost 
that can be hoped for in many cases 
IS the placing of the limb m a more 
useful position When it is desiied 
to restore motion m a stiff joint, the 
patient should be anesthetized and 
the joint first flexed and then ex- 
tended, this should be lepeated until 
as much motion as possible has been 
secured The part is then kept at 
rest and ice-bags applied until the 
resultant inflammation has subsided, 
next mild passive motion is to be 
employed for some time until it is 
seen whether anything has been 
gained If not, then it is useless to 
repeat the proceduie, for if no mo- 
tion has been gamed some will piob- 
ably have been lost, and with each 
succeeding effort the condition of the 
joint IS worse Caie must be taken 
not to fracture the bones in making 
the necessary manipulations I he 
bones, from long-continued disease, 
are apt to be somewhat atiophicd 
and not so strong as noimally If it 
IS desited to increase the extension of 
a joint, a good plan is to apply some 
sort of a splint or apparatus that 
holds the part in its most extended 
position and then remove it daily and 
apply passive motion, again replac- 
ing the apparatus An apparatus 
producing gradual pressure, such as 
the Strohmeyer screw, is often serv- 
iceable when it can be applied 

Ionization found superior to mas- 
sage and other measures for the reso- 
lution of ankyloses A 2 per cent 
solution of sodium chloride or sodium 
salicylate is used and the best re- 
sults have been obtained with elec- 
trodes covering a space of 100 or 200 
sq cm , a current ranging from SO to 


80 milliamperes, and sitting lasting 
one-half to one hour The ankylosis 
seems most readily influenced when 
of traumatic origin, next come the 
postinfectious ankyloses, and last 
the postrheumatic The cathode is 
applied to the part to be treated 
Desfosses (Presse med , vol xv. No 
23, 1907) 

Fibrolysm used with success in treat- 
ment of deformities and contractions 
due to chronic joint conditions The 
author injects 2 3 cc (37 minims) 
twice a week subcutaneously m the 
arm, leg, or loins It is not advisa- 
ble to inject it near a joint As a 
rule, no inipro\ ement is apparent 
until 4 or 5 injections have been 
given, ind it is necessary to give 30 
to 40 altogether G A Bannatyne 
(Lancet, Jan 23, 1909) 

Fibrolysm used with benefit in 
joints ank>loscd as result of rheu- 
matic affections Single dose used 
was 2 3 cc (37 minims) subcutane 
ously, sometimes more, largest total 
amount gi\cn was 117 3 cc (4 
ounces) Untoward effects some- 
times scnsition of fatigue on day of 
injection, incl occ ision illy slight 
loc il inniminatory reaction, which 
dis ippcarcd with moist dressings 
Best results where ankylosis clue to 
extr i-artieular conncctnc tissue, less 
improvement in presence of pus and 
in gonorrhc il cases Used in con- 
junction with hygienic and dietetic 
me isures, warm sulphur baths, and 
later active and passive movements 
K Knotz (Med Khnik, July 25, 
1909) 

Good results obtained in ankylosis 
of the knee by immobilizing the joint 
under deep anesthesia, next immo- 
bilizing it in extreme flexion for 
twenty-four hours, then suspending 
It m a sling in the daytime from a 
high crossbar so that the leg hangs 
free, its weight helping to correct 
the ankylosis At night the suspend- 
ing sling is removed Muller (Munch 
med Woch, Dec, 1910) 

Gradual strong flexion or extension 
by means of rubber bandages of the 
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ordinary 2j4-mch kind, or of double 
weig-ht, recommended for mobilizing 
joints The manner of application 
should be such that the contraction 
of the bandage takes place in the line 
of normal movement The method 
gives an even, confidence-forming 
tension and overcomes the voluntary 
and spasmodic contraction of the 
guarding, protecting muscles Slight 
pain and discomfort may be per- 
mitted on condition that the joint is 
not tender on the following day The 
applications should be made at first 
every second day, then daily Joints 
with false or fibrous ankylosis in 
which there is no danger of activat- 
ing a quiescent infection should be 
broken up under anesthesia, and the 
rubber-bandage method begun the 
second day after A C Strachauer 
(Jour Amer Med Assoc, March 11, 

1911) 

Following paste used to interpose 
between the denuded surfaces after 
breaking up ankyloses Yellow wax, 
1 part, mutton tallow and castor oil, 
of each, 2 parts, with IS grains 
(1 Gm ) to the ounce (30 Gm ), by 
weight, of bismuth subnitrate This 
wax melts at 140® F (60® C ), is 
semisohd, and begins to congeal at 
128® F (S3® C ) It should be drawn 
up in the syringe again and again to 
get a uniform suspension of the bis- 
muth, and for cooling purposes The 
bismuth IS for the purpose of taking 
X-ray pictures The mixture is well 
tolerated Voluntary active motion 
IS soon possible, as it is practically 
painless, and the range of motion, if 
sufficient fibrous and osseous tissue 
has been removed, should approxi- 
mate normal limits as soon as the in- 
voluntary muscular rigidity from the 
patient’s timidity disappears 

Lanolin, 2 parts, and wax, 1 part, 
form a smoother articular wax than 
when combined with other sub- 
stances and less likely to form hard, 
lumpy masses under the skin incision 
Only enough wax should be used to 
separate the eroded surfaces Taylor 
(Surg, Gynec, and Obstet, April, 

1912) 


Seven cases of ankylosis in whi'^h 
injection of a mixture of yellow 
wax, 1 part, and lanohn, 5 parts, 
melting at about 130® F (54 4® C) 
yielded gratifying results Taylor 
(N Y Med Jour, May 31, 1913) 
The writer reports a senes of 6 
cases of fibrous ankylosis following 
tuberculous arthritis of the knee, 
treated with radium, with encourag- 
ing results Each case gave a posi- 
tive von Pirquet reaction and a nega- 
tive Wassermann test J J Nutt 
(Am Jour Orthop Surg, Feb, 1917) 

Stiffness arising from injuries such 
as fractures is usually due to their 
involving the joint and from mis- 
placement of the fragments directly 
interfering with motion, or else to 
pouring out of callus and non-bony 
effusion from the injured parts 
Ankylosis from the former cause is 
to be prevented by a more correct 
apposition of the fragments before 
they have had time to become fixed 
in their abnormal position Anky- 
losis from the latter cause is to be 
avoided by gentle and persistent pas- 
sive motion 

Bony ankylosis should be treated 
either with a view to bettering the 
position of the part or to the forma- 
tion of a false joint If the former 
result IS aimed at, osteotomy is of 
service, especially m cases of hip dis- 
ease, in which the neck of the femur 
is divided or a subtrochanteric oste- 
otomy performed , also, to remedy a 
bad position of the foot In the knee 
the amount of deformity is usually 
so great as to require resection, here 
osteotomy is not applicable 

Report of cases of restoration of 
joint function by transplantation of 
part of a joint from an amputated 
limb The author has transplanted 
an entire knee-joint in a child, with 
excellent results Lexer (Med Klinik, 
May 31, 1908) 
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Three cases of faulty ankylosis of 
the hip-jomt corrected by sawing the 
femur from the top of the trochanter 
obliquely to a point low down on 
the other side The upper segment 
was slipped up on the shaft, thus 
lengthening the limb The contact 
between fragments is favored by the 
traction of the muscles Extension is 
to be applied until the parts have 
healed By flexing the trunk on the 
thigh and rotation of the femur on 
the pelvis after the consolidation has 
reached a certain point, one can ob- 
tain some loosening of the ankylosis 
E Quenu and P Mathieu (Revue de 
chir, July, 1910) 

Adhesion of the patella to the 
femur can be prevented by transfer- 
ring the bursa between the patella 
and the skin to the space between 
the patella and the femur This was 
done in 2 cases and the result was 
excellent Schanz (Zentralbl f Chir , 
Feb 18, 1911) 

The author does not operate for 
ankylosis of the knee unless the p i 
tient IS young and strong with the 
extensor miiseles still p irtially ictnc 
and the i>aticnt promises co-oper ition 
and can spare the time for iftcr 
treatment lie his ipplitd the prin 
ciple of interposing a pediineiil ited 
flap of soft tissue to 3 >oung women 
a girl of 12, 7 young men ind 1 boy 
of 11 The ankylosis was of tuber 
culous or gonorrheal origin in 2 cases 
each In 3 cases a free autoilap of 
soft tissue was interposed, in the 
others a large flap from the fascia 
lata above was drawn down In 8 
cases the outcome was very satisfac 
tory Payr (Archiv f klin Chir , Bd 
xcix, Nu 3, 1912) 

Covering of both joint surfaces 
with fetal amnion and fixation of this 
membrane by sutures to the penos 
teum advocated m the operative 
mobilization of the knee-joint after 
ankylosis Case of a 20-year-old girl, 
operated upon for gonorrheic anky- 
losis of the knee, with the result that 
she was able to take long walks, as 
well as kneel and rise, without assist- 


ance Schmerz (Beitrage z Win 
Chir, Bd Ixxvi, H 2, 1912) 

Joint transplantation is indicated m 
young subjects with good general 
physical condition and presenting 
ankylosis of the knee m a faulty posi 
tion, or tumors involving this joint, 
recurrence of which is not expected, 
and provided the condition of the re- 
lated muscles is good, or, if not, sus- 
ceptible of improvement In the 
case of the hip, the indications are 
less positive, though good results 
have already been obtained by trans 
plantation of this joint Heretofore 
the results have been best where the 
joints have been transplanted with 
out synovial sac or capsules, these 
are spontaneously reconstituted later 
Duelling (Revue de chir. Sept, 
1912) 

In the shovildei -joint ankylosis is 
not so disabling as m other joints, 
and usually no opeiation is advisable 
Jf, however, motion is desiied, it can 
be obtained !>} resection of the head 
of the bone In the ease of the elbow 
good icsults ai e obtained by resection 
of the joint, good and seiviceable 
motion IS often obtained When too 
little motion lesults, it is usually be- 
cause too little bone has been re- 
moved As healing- progresses, what 
at fust looks like a flail joint becomes 
a veiy useful one The insertion of 
fatty and fascial flaps between the 
bones aftei the method of Murphy is 
\ei3'- successful in the elbow-joint, 
but less so in the shoulder and hip, 
and least in the knee 

Bony ankylosis of the elbow cured 
by chiseling the joint to its original 
shape and then covering the cut sur- 
faces with a flap of periosteum taken 
from the patient’s own tibia Four 
other cases similarly treated An- 
terior surface of tibia seems to be 
the best location for taking the flap 
of periosteum, care being observed 
to retain the osteoblast layer intact 
Joint to be immobilized in a cast for 
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several weeks Hofmann (Beitrage 
z klin Chir , Sept , 1908) 

Interposition of muscle, fascia, or 
any non-absorbable material into a 
joint cannot form the ideal method 
for the production of mobility The 
anatomical structure of the joint is 
often materially interfered with 
when any bulky substance sufficient 
to cover the entire joint, as a muscle, 
IS interposed In a majority of cases 
the interposition of a living tissue is 
followed by constant pain, due to 
pressure upon its nerve endings 
Further, the motion is generally un- 
natural in character and the joint 
often unstable 

The author used a membrane from 
the pig bladder, chromicized so as 
to remain intact about forty days 
Good results in 8 cases W S Baer 
(Bull Johns Hopkins Hosp , Sept, 
1909) 

Case of ankylosis of the hip-joint 
in which excision of part of the joint 
and interposition of a flap of fat and 
a thin layer of muscle fastened with 
silk sutures restored the cripple to 
active life Meyer (Deut med 
Woch , Nov 4, 1909) 

The methods of treating stiff joints 
are principally the simple separation 
of the adherent joint ends through 
arthrolysis or osteoarthrotomy, re- 
section, the method of Kocher, which 
consists in the arthrolysis or resec- 
tion of the joint ends, placing them 
in a position of luxation, and re- 
placing them fourteen days later to 
prevent reunion, the interposition 
after arthrolysis or resection of dead 
inorganic or organic material, the 
transplantation of living tissue or a 
pedicle flap from the neighboring soft 
parts, the creation of a pseudoar- 
throsis in the neighborhood of the 
ankylosis, or the transplantation of 
the entire joint 

For simple defects in cartilage, 
transplantation of periosteum and 
perichondrium serves the purpose, in 
all other cases it is best to interpose 
a pedicled flap of muscle, fat, fascia, 
tendon sheath, or synovial mem- 


brane The flap of tissue should be 
securely fastened over the bone ends 
The dressing after operation should 
make firm corjpression, to prevent 
collection of blood The author al- 
most always employs extension for 
several days and a plaster bandage 
IS used only when there is danger of 
dislocation, as in the hip When 
necessary, blood or wound serum is 
aspirated after two or three days 
In the after-treatment the skin 
should be kept movable over the 
underlying bone, to prevent adhe- 
sion of the scar Light passive 
movement should be executed daily 
After healing of the skin the position 
of the joint should be frequently 
changed Fibrolysin injections every 
other day are useful Brisk passive 
movements, especially under ether, 
are harmful Where muscles are 
too weak, they can sometimes be 
strengthened by tendon transplanta- 
tion Of 30 cases operated for anky- 
losis by the author, there were 9 
satisfactory and lasting results Payr 
(Munch med Woch, Sept 13, 1910) 
Bnsement force is useful m cases 
of only synovial adhesions, in true 
bony or hbrous union it is apt to do 
harm Arthroplasty is very valuable 
in cases of bony or fibrous ankylosis 
of the jaw, shoulder, elbow, hip, and 
knee Either muscle, or fascia with 
fatty tissue, should constitute the in- 
terposed flap Enough bone should 
always be removed to allow very free 
mobility, also enough of synovial 
membrane, capsule, and ligaments In 
arthroplasty at the hip, the lower ex- 
tremity should be put up in extreme 
abduction with Buck's extension 
In general, early passive motion, 
massage, hot-air baths, and fre- 
quently forcible motion under anes- 
thesia to break up recent adhesions 
are of value The author reports a 
case of elbow ankylosis in which a 
flap S inches long and inches wide 
was dissected from the triceps re- 
gion, with its base close to the elbow, 
turned down into the joint, and 
sutured with catgut to the margin of 
the periosteum over the humerus and 
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ulna The olecranon, previously 
divided to give a good exposure, was 
then attached to the ulnar shaft by a 
silver-wire suture, and the wound 
closed without drainage The arm 
was put up at 60 degrees extension 
m plaster of Pans A good ultimate 
result was obtained Wiener (Amer 
Jour of Surg, Sept, 1911) 

Case of complete ankylosis of the 
elbow due to an old articular rheu- 
matism After dividing the anky- 
losis and trimming the ends of the 
bones to form as nearly as possible 
the normal contours the author took 
a portion of the fascia lata to cover 
the lower end of the humerus After 
two months the patient had SO de- 
grees of spontaneous motion and was 
well satisfied D Pupovac (Wiener 
klin Woch , April 4 1912) 

Discussion of 62 arthroplasties for 
bony ankylosis Perfectly mo\able, 
normally functionating joints can be 
and have been thus reproduced By 
the authors method a new synovia- 
loid membrane is produced with fluid 
resembling synovial, and lining cells 
identical with those in hygromata 
These joints are painless once repaii 
is complete and are not suliject to the 
hematogenous metastatic arthritides 
of normal joints A lilirocartilage- 
like structure develops on the end of 
the bone and the latitude of motion 
increases with time up to the full ana- 
tomical limitations in the uncompli- 
cated cases J B Murphy (Annals 
of Surg, May, 1913) 

Ankylosis of the spine has been 
treated by forcible straightening of 
the kyphosis by non-operative means, 
but the true value of this is as 
yet undetermined In some cases 
new bone has not formed to fill up 
the resultant gap, and consequently 
relapses are very apt to occur 
Straightening in several sittings is 
better than to completely straighten 
at one The articulation of the lower 
jaw becomes ankylosed at times, and 
should be treated by liberal resection 


of bone, pieferably done from within 
the mouth 

The treatment of ankylosis of the 
finger-jomts is governed by the occu- 
pation of the individual In people 
who have manual work to do, e g , 
machinists, carpenters, etc , a stiff 
finger is so much m the way and 
so often becomes injured that it is 
sometimes advisable to amputate it 
The patient, however, should be the 
one to decide as to the advisability 
of amputation, and it is best to wait 
until he finds the affected finger useless 
Immobility or stiffness of the 
shoulder is becoming more common 
since the war began The author 
describes a method which he has 
found satisfactory in the treatment of 
such cases It should not be used, 
however, when the immobility is 
associated with tuberculous or adja- 
cent arterial trouble After the treat- 
ment has been well established by 
nurse or surgeon it can be earned on 
by the patient at his own home The 
apparatus lirst used consists of a 
wheel 4 feet in diameter attached to 
a talkie tlie mo\ ement to be produced 
])y hand pedal or otherwise With 
the patient strapped to a chair the 
shoulders are manipulated with the 
apparatus the speed and circle of cir- 
cumdiKtion being gradually increased, 
60 1 evolutions is a desiral)le rate 
In 2 weeks, with treatment twice a 
day, the patient is usually ready for 
the second stage of the treatment, 
which IS earned out by means of a 
skipping rope, 14 feet in length, fas- 
tened to a tree or wall at a level with 
the patient's shoulder A small 
weight IS attached to the center of 
the rope, and the patient with his 
scapula fixed by a belt around the 
shoulder and chest, swings the rope 
Progress is certain when the patient 
once becomes accustomed to this ex- 
ercise W Johnson-Smyth (Pract, 
xcviii, 575, 1917) 

Gwilym G Davis, 

Philadelphia 
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JOINTS, SURGICAL DIS- 
EASES OF (CONTINUED) 
HIP-JOINT DISEASE 
DEFINITION — ^What is usually 
known as “hip-jomt disease” is 
tuberculosis of the hip-jomt, but 
tuberculosis by no means includes 
all the diseases which may affect the 
hip The hip may be affected by 
tuberculosis, by syphilis, by rheuma- 
tism, and by a variety of acute infec- 
tious processes subsequent to the oc- 
cur! ence of some acute infectious 
disease m other parts of the body, or 
may be the seat of a simple synovitis 
caused solely by trauma A synovitis 
of the hip IS usually associated with 
osteitis, but a synovitis maj exist in- 
dependent of osteitis and subside 
without the occurrence of any involve- 
ment of the bones 
The hip-joint is also the seat of 
arthritis deformans and Charcot’s dis- 
ease, though the lattei is rare, and 
occasionally loose bodies are found 
in It Malignant tumors also may 
affect the hip 

Functional affections of the joint 
are usually tiaumatic neuroses, but 
may be consideied here 

SYMPTOMS — The symptoms of 
inflammation in the hip vary some- 
what, accoiding to the character of 
the inflammation piesent If the hip 
IS the seat of an acute synovitis, pain 
will be felt in the hip itself, which 
will be intensified by movement of 
the joint or by pressuie over the neck 
of the femur at a point between the 
great trochanter and the crest of the 
ilium 

The writer has observed 5 cases of 
a hip-joint disease characterized by 
absence of severe local symptoms, 
though It entailed extensive destruc- 
tion of the joint A little pain and 


slight limping were the maximum of 
the disturbance In such a case de- 
scribed in detail, a boy of 11 showed 
no signs of vicious attitude and walk- 
ing was not painful, but the joint 
seemed to be unusually relaxed, the 
condition resembling congenital dis- 
location After the trouble had 
lasted about a year without any ag- 
gravation of symptoms, radioscopy 
revealed extreme atrophy of the head 
of the femur, it had almost dis- 
appeared, explaining the special form 
of the lameness At each step the 
head slipped up on the ilium In 
another case the youth complained of 
his knee and limped a little, nine 
months later atrophy of the muscles 
on the same side was noticed This 
form of nip-joint disease develops 
insidiously and is liable to be con- 
founded with coxa vara Kirmisson 
(Bull de I’Acad de Med, July 12, 
1910) 

An attack of pain in the hip-joint 
should lead us to suspect tuberculosis 
when it IS accompanied by a clearly 
perceptible atrophy of the muscles 
of the hip and thigh, when the leg is 
either lengthened or shortened, when 
there is a swelling of the joint and 
of the glands in front of it and on 
the psoas, and when the disease has 
been preceded by a change in the 
physical and psychic condition of the 
child When the sciatic and crural 
nerves are tender, both trochanters 
are abnormally high, there is no 
atrophy of the muscles, the joint 
Itself is painless, and there is con- 
tracture of the flexor and abductor 
muscles, with concentric limitation 
of their excursions, suspicion should 
be directed toward an irritation of 
the joint produced by static con- 
ditions When the hip exhibits a 
sudden and painful flexion contrac- 
ture with abduction or slight adduc- 
tion, when the joint is slightly 
swollen and tender, its mobility 
somewhat impaired, while the glands 
are not affected and there is no 
muscular atrophy, the possibility of 
a benign, ephemeral coxitis must be 
taken into account F R von Fried- 



152 


JOINTS,* SURGICAL DISEASES OF (SAYRE) 


laender (N Y Med Jour , from 
Wiener klm Woch , June 19, 1913) 
Among the earliest symptoms noted 
in the Mayo Clinic were muscle- 
spasm, limping, pain and atrophy 
Pain IS often referred to the knee- 
joint Night cries are not in them- 
selves diagnostic H W Meyer- 
ding (Minn Med , Aug , 1918) 

The position of the limb is veiy 
characteustic The thigh is flexed 
upon the abdomen, abducted, the toes 
everted, and the entire limb rotated 
outward This position allows the 
capsule to contain the largest amount 
of fluid, and, in consequence, is the 
position of ease which the joint nat- 
urally assumes when overdistended 
In cases of this sort, also, theie is 
usually a distinct histoiy of a trau- 
matism immediately piccedmg the 
occuiience of pain These cases are 
also extremely sensitne to any sort 
of motion In standing the patient 
beats all the weight of the body upon 
the sound side, and m consequence of 
the position of the atlectcd thigh the 
gluteofemoial crease on this side it> 
much less distinctly niaiked tlian on 
the well buttock In cases wheie the 
joint IS the seat of an acute infection, 
following measles, seailet fevei, oi 
the like, the same tiain of symptoms 
will be piesent, though the piogiess 
of the disease will be much more 
lapid, while combined with the local 
symptoms will be found those of 
general systemic infection, and undei 
these circumstances disintegration of 
the joint may piogiess with remaik- 
able activity 

In S3rphilis of the hip, on the con- 
trary, the disease may have been 
present for months without the oc- 
currence of pain sufficient to attract 
the parents’ attention It is only 
when a marked limp becomes notice- 


able that medical advice is sought, 
o.nd in some of these cases, when 
maiked defoimity is present and 
jomt-spasm is very pronounced, 
manipulation seems to give rise to 
but trifling inconvenience, and the 
parents at times are loath to believe 
that seiious trouble exists, because 
the child complains so very little 
In tuberculosis of the hip the pain 
at the outset is not apt to be marked, 
but, should an abscess form in the 
femur or the disease pi ogress until 
the cartilage becomes involved, the 
pain becomes most exquisite, children 
often crying severely from the jar 
occasioned by a person walking on 
the floor, and so shaking the bed 
In some of these cases there is a 
distinct histoiy of traumatism, and in 
otheis It seems impossible to find pre- 
cisely when the disease began, many 
of the cases which come to the sur- 
geon with the history that the first 
symptoms wcic noted by the parents 
a few diys picMous being evidently 
of \ciy long standing, the inatten- 
tion of the paients to the tiifling limp 
which tlie child exhibits, and the fact 
that it did not at first complain of 
jiain sufficiently to attract their atten- 
tion, being 1 esponsible fot this Quite 
fi cquently these children complain of 
being Stitt on rising in the morning, 
and exhibit a decided limp, but after 
having been at play for some hours 
they lun m almost a natural manner, 
and little is thought of it In some 
cases this limp gets better and may 
almost disappear for a number of 
weeks, occasionally a couple of 
months, then reappear in a still more 
aggiavated form, to subside once 
more, and again reappear It is un- 
usual, however, for cases to pursue 
this course, and the majority grow 
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progressively worse, and do not, un- 
less treated, exhibit these periods of 
freedom from symptoms 

The difficulty and obscurity that 
frequently beset the diagnosis be- 
tween hip-joint disease and iliopsoas 
abscess are due to the fact that that 
term covers a group of affections 
A syndrome has, in the writer’s ex- 
perience, invariably been associated 
with a tuberculous focus in the head 
of the bone that has opened into and 
infected the bursa lying beneath the 
iliopsoas muscle This consists in 
the fact that the position assumed 
by the affected limb when the child 
is laid on its back is one of flexion 
combined with abduction and ever- 
sion The patient besides invariably 
grasps the thigh firmly with the hand 
of the same side Suppuration of 
the bursa beneath the iliopsoas is al- 
ways present in this condition 
Russell (Intercolonial Med Jour of 
Austral , Oct , 1908) 

Hysterical coxalgia must be borne 
in mind in the diagnosis It is not 
always easy, even under anesthesia 
and the X-ray, the facility of move- 
ment of the supposedly inflamed 
joint is important Perfectly healthy 
femurs have been disarticulated un- 
der misapprehension of a tubercu- 
losis, especially after prolonged 
immobilization of the joint The 
treatment is psychic Broca (Presse 
med , Aug 30, 1911) 

The obturator nerve sends a little 
filament to the inner side of the knee- 
joint as well as to the hip-jomt, and 
to this fact IS due the characteristic 
pain in the knee which usually accom- 
panies disease in the hip-joint, and 
which, in the great majority of cases, 
antedates the occurrence of pain m 
the joint Itself The obturator nerve 
often joins the long saphenous, 
which accounts for the fact that pain 
in the big toe is very frequently noted 
before pain in the knee, which, how- 
ever, seems to have escaped the at- 


tention of a good many writers on 
this subject Quite frequently chil- 
dren will be brought for observation 
because they limp and because they 
have complained of pain in the big 



Fibrous ankylosis of the left hip joint following typhoid 
fever relieved by drisement force 


toe, which the mothei had supposed 
was due to some defect of the shoe 
or stocking or an ingrowing nail 
Examination in these cases will fre- 
quently reveal the presence of hip- 
joint disease 

One of the first signs which are 
present in inflammation of any joint 
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IS spasm of the muscles controlling 
the motions of that joint In hip dis- 
ease efforts have been made to draw 
inferences, on account of the pre- 
ponderance of spasm in a paiticular 
group of muscles, as to the location 
of the disease in the joint, but so far 
without having put us in a position 
to diagnosticate with exactness the 
location of the focus of inflammation 
from the presence of spasm in 
certain groups of muscles Not infre- 
quently there may be noted, in addi- 
tion to the spasm of the muscles im- 
mediately controlling the joint, spasm 
of the calf-muscles, although atten- 
tion has veiy seldom been drawn to 
this fact It often will be seen quite 
pionounced m tlic eaily stages of the 
disease, when defoimity is very slight 
and limitation of movement in the 
hip-joint but slightly maikcd It will 
usually- be found in those cases where 
pain in the gieat toe has been noted 
instead of pain in the knee 

Hand in hand with mu^culai spasm 
comes atiophy of the muscles aflcctcd 
by the spasm, and this atioph^' shows 
itself too piomptly to be attiibutcd 
wholly to disuse, and seems to be de- 
pendent on impaiied nutiition It is 
one of the eailiest and most impoi- 
tant signs in connection with joint 
spasm in the diagnosis of incipient 
and doubtful cases, being of vastly 
moie impoitance than the occuiience 
of pain, but usually it is not piesent 
until the disease has been in existence 
for some time 

The position assumed by patients 
with disease in the hip-joint varies 
according to the pi ogress which the 
disease has made At the outset the 
almost invariable rule is that the pa- 
tient bears the weight of the body 
upon the sound leg, the toes of the 


affected side being turned slightly 
outward, the thigh being flexed, the 
leg eveited and slightly abducted, the 
buttock on this side is decidedly flat- 
tened, and the gluteofemoral crease 
lowei down and more or less ob- 
liteiated On account of the abduc- 
tion of the leg it seems longer than its 
fellow, but if accuiate measurements 
be taken, with the limbs in the same 
lelative position to the median line, 
this will be found to be an apparent, 
and not an actual, lengthening As 
the disease advances, this distortion 
becomes moie and more marked, 
until the thigh may be flexed almost 
to the point of sti ikmg the chest, and 
the leg evcited and abducted to the 
limit of possible motion If the cap- 
sule has been gie.itly distended with 
fluid It may spontaneously rupture, 
oi some sudden movement may lup- 
tuie it, and the leg ma}^ pass in a veiy 
shoit time fiom the position of ex- 
ticmc abduction ind extciiial lota- 
tion lo one of adduction and inter- 
nal lotilion Quite ficquently this 
ch ingc ac(.ompan> nig the lupture of 
the cajisule is followed by marked 
lelief fiom the pam of which the 
jiatient hid jnc\iously complained 
rills jiosition of adduttion was foi- 
meily spoken of as the “thud stage” 
of hip-jomt disease, that of marked 
flexion and evei sion being called the 
second stage,’ while the foi mei posi- 
tion of slight flexion was denominated 
the “lirst stage” of the disease And 
foi purposes of explanation, it pos- 
sibly may be well to retain these 
teims in some cases, though they do 
not repiesent invaiiably the diffeient 
stages in the pi ogress of the disease, 
as we sometimes find cases with 
marked adduction in the commence- 
ment of the disease, though in such 
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cases we usually find the leg is 
rotated outward instead of being 
rotated inward, as it is when the 
thigh passes from the position of ex- 
treme eversion and abduction to that 
of adduction 

Coincident with the change of posi- 
tion from abduction to adduction, 
there comes a change from apparent 
lengthening to apparent shortening 
of the limb If the disease has been 
m existence some time, there may be 
actual diminution in the length of the 
leg from absorption of bone, as well 
as the apparent shortening due to the 
adducted position in which the limb 
is held 

In over 500 cases of coxalgia the 
writer has observed 10 m which a 
brief subacute arthritis healed with- 
out impairment of movement, but a 
pre-existing deformity of the bone 
persisted unmodified The children 
had coxa vara or hypertrophy, atro- 
phy or deformity of the head of the 
femur, but th«ce was no destruction 
of bone tissue at any point The 
type does not correspond to any of 
the known forms of hip-joint disease, 
and It has generally been mistakenly 
diagnosed as a tuberculous coxitis 
The children begin to be occasionally 
a little lame and complain of pain 
in the knee, the movements of the 
joint are limited, and there is some 
muscular atrophy in the region 
After a certain period the pain sub- 
sides, with or without extension in 
the interim, and the children walk 
normally or with a slight limp 
Calve (Revue de chir, July, 1910) 

DIAGNOSIS —The diagnosis in 
hip-joint disease should only be diffi- 
cult in the early stages If a child is 
brought complaining of a limp, an 
obscure pain in the toe, calf, or knee, 
do not be satisfied with finding some- 
thing in the toe, calf, or knee which 
may account for its limp and pain. 


because it may possibly have disease 
of the hip in addition to its other ail- 
ments, but strip it, and watch its 
position with great care, allowing it 
sufficient time to become composed 
and assume its natural attitude, as 
quite frequently, under the influence 



Appearance at the outset (Saws ) 


of excitement, slight disturbances of 
function may easily be masked 
After noting any of the abnormalities 
of attitude which have been just de- 
scribed, place the child upon its back 
upon a hard surface, — a table covered 
with a shawl, for instance It is im- 
portant that the surface be not so 
thickly covered as to leave a yielding 
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surface for the back to rest upon, as 
shg-ht alterations m the position of 
the pelvis may then pass unobseived 
With the noimal child lying on its 
back, with its pelvis in such a posi- 
tion that a line drawn fiom the centei 
of the sternum over the umbilicus 
through the symphysis pubis is at 
right angles to a line joining the two 


leg gently to the table, and if there 
is involvement of the hip the psoas 
and iliacus oi rectus femoris muscles 
will be sufficiently contracted to tilt 
the pelvis before the leg comes into 
contact with the table, and a slight 
arching of the lumbar spine will re- 
sult This tilting of the pelvis does 
not necessarily mean the presence of 



Right hip joint disease showing position in which leg must he placed to make back lie flat on table 


anterobupenoi spines of the ilia, the 
entile back should lest upon the 
table while the lowei extremities are 
in a straight line with the tiunk, and 
also rest upon the table If there is 
any arching of the lumbar spine, laise 
both legs until the entire spine lests 
upon the table, and then lowei the 
side which you believe to be the sound 
one until the back of the leg rests upon 
the table If the joint of that side be 
unaffected, there will be no change in 
the position of the trunk and pelvis, 
and the spine will remain in contact 
with the table Now lower the othei 


hip-joint disease It means a con- 
ti action of the iliopsoas muscle, which 
may be caused by inflammation of the 
spine, by appendicitis, or by salpin- 
gitis , but the pi evious history of the 
last two affections would exclude 
them from consideration, while care- 
ful examination of the spine should 
clear up the diagnosis between dis- 
ease of the hip and disease of the 
spine, though in some cases both exist 
simultaneously, and the mistake of 
lecognizing only one is sometimes 
made even by men of experience 
Both legs, lying flat upon the table, 
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should then be moved to and fro, to 
ascertain, if possible, the presence or 
absence of muscular spasm 

It IS frequently advised that an 
anesthetic be administered, in order 
that the condition of a diseased joint 
may be thoroug-hly investigated As 
far as diagnosis is concerned, this is 
absolutely unnecessary The admin- 
istration of the anesthetic, by the 
removal of the sensitiveness from the 
joint, removes the necessity which 


nosis, is, first, to thoroughly gain 
control of the patient, and cause it to 
allow complete muscular relaxation, 
as a child will, m many instances, 
voluntarily stiffen its muscles when 
first examined, and thus mask the 
presence of a slight in\ oluntary 
spasm The joints should then be 
moved through all normal ranges of 
motion, beginning with the sound 
S’de, and slight mvoluntaiy twitches 
taken into account It is usually 



Right hip joint disease showing tilting of pelvis 


nature feels for establishing the in- 
voluntary musculai piotection which 
she gives all inflamed joints, and thus 
lemoves from the suigeon a most 
valuable means of diagnosis If the 
rigidity of the joint is due to adhe- 
sions, and so persists after the anes- 
thetic has been administered, the case 
has been of such long standing that 
there should be no difficulty in i cach- 
ing a diagnosis even by an inexperi- 
enced observer 

The mode in which to determine 
muscular spasm in the early stages of 
the disease, at which time it is most 
important to arrive at a correct diag- 


quite unnecessaijr to manipulate the 
joint so violently as to cause pain, in 
Older to arrive at a correct diagnosis, 
and, in the majority of cases, pain will 
not be elicited unless very extensive 
movements are made, and unless 
the limitation of motion which nature 
puts to the joint is violently over- 
come Pressuie ovei the hip-joint 
proper may at times give rise to pain , 
It very frequently does, but m many 
cases pain cannot be so elicited 
The length of the two lower ex- 
liemities should now be noted, the 
distance from the anterior spine of 
the ilium to the internal malleolus 
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being taken as the most reliable meas- 
ure , and in this connection care must 
be exeicised that both extremities 
occupy the same relative position to 
the trunk at the time the measuies 
are taken or they will be of no value, 
flexion and adduction causing much 
apparent shoitening, while abduction 
causes apparent lengthening 

The 1 elation of the trochanteis to 
Nelaton’s line should be noted, by 
passing a string fiom the anteio- 
superioi spine of the ilium to the 
tuberosity of the ischium Noinially 
this line should just touch the upper 
border of the great trochanter If the 
lattei lies above it, the cause may be 
fiacture of the neck of the feniui, 
congenital disloi.ation of the hip on 
the doisum of the ilium, bending of 
the neck of the femui, absoiption of 
the head or neck of the femur, or ab- 
soiption of the upper part of the iim 
of the acetabulum, allowing the femui 
to glide upwaid Winch cause is 
present m each case must be deter- 
mined by the suigeon 

Atiophy of the muscles occui s 
eaily m joint disease and the cntum- 
feience of each thigh should be noted 
both at the uppei poition and also at 
a point lowei down, — say, 4 inches 
above the knee — cai e being taken to 
measuie the thighs at coi responding 
points, or the lesults will be useless 
In noting musculai spasm care 
must be had not to mistake the flac- 
cidity of a paralyzed muscle for the 
normal state, and suppose the healthy 
side to be the seat of muscular spasm 
by contrast The fact that the more 
relaxed thigh was the smaller ought 
to clear up any possibility of error, 
and it would seem that it hardly re- 
quired mention save for the fact that 
such mistakes have occuried 


The temperature and pulse should 
also be noted, any elevation of the 
foimer above normal being taken, m 
a doubtful case of every incipient dis- 
ease, as conclusive proof that disease 
IS present, especially if theie is pres- 
ent in addition an accelerated pulse 
The amount of elevation of tem- 
peiatuie is a fair index of the violence 
of the inflammatory process 

Disease in the sacroiliac joint 
should be dittei eiitiated from hip- 
joint disease piimaiily by the posi- 
tion which the patient assumes while 
standing, the body being sharply bent 
thiough the lumbar spine, away from 
the diseased side, m Older to free the 
aiticulation fiom piessure This posi- 
tion, which IS typical of disease in the 
sactoiliac oi saciolumbar joint, is not 
easy to describe, but, once seen, can- 
not be mistaken for anything else 
Pressure of the two ilia toward each 
other gi\es use to pain by compres- 
sion of the diseased joint Pam, in 
like mannei, would be pioduced if 
jiressui e wei c made with the hands 
(111 the gicat tiochanteis, which 
might lead to doubt as to whether 
ihc disc ISC wcic in the sacioiliac or 
the hip- joint , but if the disease were 
m the hip-joint and the pain were 
caused by piessuie with the hands 
on both trochanters, pain would not 
be caused by piessing the ilia to- 
gethei with the hands behind the hip- 
joint, and the diagnosis would be 
cleared up in this manner Direct 
pressure over the sacroiliac joint also 
gives rise to pain, and rotation of the 
hip fails to produce muscular spasm 
Congenital dislocation of the hip 
rpay be mistaken for hip-joint disease, 
but the history is different there is 
no history of traumatism, and there is 
usually no history of pain The dis- 




f^oinp'inqon hetwecn tnhcrt iilons ind lu ilthv hip-joints sliowinq ibsorption of 
the held and luek of the ftnuir rmtution of the held ind ibsorption of the 
acetabulum Norm il side shows e])i|)hysi il e irtil ij^e below the head of the femur 
and cartilage in the acetibuluiii where innominate bone has not yet ossified 
Bandages and adhesive plasters show on thigh of diseased side {Savre ) 
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turbance of gait has been noticed from 
the first efforts at walking, which 
geneiallj have been made long after 
the time at which children ordinarily 
commence to walk, and there is usu- 
ally marked piominence of the but- 
tock on the side of the dislocation, 
and while the child is recumbent the 
head of the bone can be caused to 
glide upon the dorsum of the ilium, 
while the great tiochanter is felt to 
appioach and recede from the crest of 
the ilium The only point in common 
with hip-joint disease is the limp, 
which, however, is different in its 
characteristics from the limp of hip 
disease, and the fact that the great 
trochanter is above Nelaton’s line 
In hip disease the trochanter would 
only be above Nelaton’s line in an 
advanced case, whose history would 
be absolutely different from that of 
congenital dislocation of the hip 
Confusion may arise at times in re- 
gard to fractures of the neck of the 
femur in small children where there 
is a history of traumatism, pain, and 
limping, but the diagnosis can usu- 
ally be made by the fact that the dis- 
ability and the pain immediately fol- 
lowed the traumatism, and the great 
trochanter was immediately found to 
be above Nelaton’s line , the only con- 
fusion possible being in cases which 
do not come under observation for 
months after the occurrence of the 
symptoms and where no history can 
be obtained Such cases often pre- 
sent a picture of flexion and adduc- 
tion which greatly resembles that of 
old hip-]oint disease with absorption 
of the head of the femur 

In coxa vara, caused by the bending 
of the neck of the femur, the diag- 
nosis is more obscure In these cases, 
also, the great trochanter may be 


above Nelaton’s line The motion of 
the joint may be limited, but careful 
investigation of the relation existing 
between the trochanter and the head 
of the femur, in combination with the 
direction of the neck of the femur 
to the shaft, and differentiation be- 
tween the limitation of motion pro- 
duced by spasm of the muscles and 
that caused by abnormal relations of 
the neck of the femur, which cause 
the latter to strike the ilium, will 
clear up the diagnosis 

Cysts of the femoral neck may 
occur, which so weaken the bone as to 
give rise to coxa vara Their prog- 
ress should be carefully watched by 
means of the X-ray and if improve- 
ment does not take place the tro- 
chanter major should be tunneled, 
the cyst cleansed out, and the wound 
packed In cases of osteofibrosis of 
the femoral neck supports should be 
given, as in cases of tuberculosis, lest 
coxa vara result These cases seem 
to be the result of perverted metab- 
olism, perhaps caused by failure of 
some of the ductless glands to do 
their work, and artificial feeding with 
these glands is being used more or 
less empirically Such children are 
usually remarkably fat and have un- 
developed genitalia 

At times periostitis of the great 
trochanter may simulate quite closely 
hip disease, pressure over the tro- 
chanter giving rise to acute pain If 
the head of the femur, however, be 
pressed into the acetabulum by one 
hand on the middle of the thigh while 
the knee is abducted with the other, 
no pain is produced and the sensitive 
spot IS thus located m the trochanter 
and not in the head of the femur 
The occurrence of tumors of the 
femur and ilium should not be over- 
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looked These are almost always 
sarcomata, and can usually be diffei- 
entiated from tubeiculosis or syphilis 
by the rapid enlargement of bone usu- 
ally following quite soon aftei a trau- 
matism associated with pain, which 
IS usually caused by pressure on neive 
trunks and does not lesemble in its 
chaiacteiistics the night cues of oi- 
dinary hip-joint disease Muscular 
spasm IS also usually wanting The 
importance of a coiiect diagnosis be- 
ing reached veiy eaily in such cases 
cannot be ovei estimated, as it is only 
by prompt amputation that life can 
be saved 

A point to be borne in mind in mak- 
ing a diagnosis of abscess m connec- 
tion with a fluctuating swelling on 
the buttock is the possilnhtv ot con- 
founding one with an aneuiism, as 
theie IS on lecoid a case of gluteal 
aneuiism that was opened with fatal 
lesult undei the impiession that it 
was an abscess It is always best to 
confiim the diagnosis b\ aspnation 

ETIOLOGY — 1 he 'uidinuy ac- 
cepted type of ‘hip disease” oi moi- 
bus coxai Ills’ IS a tubeiculosis which 
in the vast majouty of instances 
begins in the bone, though it m ly, m 
exceptional instances commence in 
the synovial membi ane 

How the tubeicle bacilli gain access 
to the bone is a matter which is still 
under discussion It is piobable that 
the bacilli aie piesent in the ciicula- 
tion, and that under the influence of a 
traumatism, not necessarily severe, a 
lowering of the lesistance is produced 
in the neighborhood of the joint suffi- 
cient to favoi the local development 
of bacilli which have been present in 
the general system for a long time, 
but which had not increased on ac- 
count of lack of suitable conditions 


Tuberculous material was injected 
by Mullei into the femoral artery of 
animals with negative results When 
injected into the cruial artery from 
which the nutrient arteiy of the femur 
arises or into the nutrient artery 
Itself, typical bone tuberculosis was 
set up 

Tuberculous matter from phthisical 
lungs injected into animals’ joints 
sets up tubeiculous joint disease, 
while injection of moiganic matter 
not containing tubeiculous matter 
eithei into the joints or general con- 
dition does not cause tuberculosis 

Schiillei lendeied guinea-pigs and 
dogs tubeiculous by inhaling solu- 
tions of tuberculous mateiial from 
diseased lungs and injected the same 
into the animals’ lungs The joints 
of these animals weie then wrenched 
()i biuiscd w'hich pioduced a typical 
chionic tubeiculous sjnovitis m a 
gieat piopoition of the cases, while 
healthy anim ils whose joints were 
similaily tieated sufteied fiom only 
a teinjioiaij sjnain b laser found 
that injection of bacilli into the 
lemoial aitei> did not set up tuber- 
culosis of the knee unless the femoral 
\ein was occluded but when this was 
clone tubeiculosis of the bone in- 
\ ai lably oeeui i ed 

The exanthemata are fiequently 
followed by joint-tuberculosis — ap- 
parently on account of the lowering 
of the general vitality below the point 
wheie the tissues are capable of re- 
sisting the growth of the tubercle 
bacilli 

PATHOLOGY —In the early 
stages of hip-joint disease theie is a 
hyperemia in the cancellous tissue 
about the epiphysis wheie the dis- 
ease usually begins, in the center of 
which a small, gray tubercle appears 
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The capillaries in the Haversian When the focus of disease is in the 
canals become blocked up with ilium, the area of inflammation may 
bacilli A hyperemia is kept up, the advance toward the pelvis as well as 
trabeculae in the hyperemic area are toward the acetabulum, and in these 
absorbed, enlarged bone-spaces are cases the periosteum lining of the 
formed, and fatty degeneration of the ilium on its inner side becomes much 
bone-cells occurs thickened At times the entire bot- 

The giay spot in the center of the tom of the acetabulum may be ab- 
hyperemic area increases in size , its sorbed and the head of the femur pass 
center begins to grow yellow, other into the pelvis, at other times there 
similar spots occur and merge into is only a small hole through which 
each other, the center breaks down pus passes to form an abscess which 
and becomes a semisolid, cheesy mass may burst into the bladder or rectum 
and may tui n into pus or burrow under the adductor tendons 

The blood-vessels in the periphery or out on the buttock Even in this 
of the inflamed area often become so condition recovery is not impossible 
blocked that the blood-supply is cut The size of the acetabulum is often 
otf, and necrosis of a larger or smaller increased by the progress of erosion 
part of the apophysis of the femur and also by the action of reflex mus- 
results If all conditions are favor- cular spasm in crowding the head of 
able, the focus may become absorbed the femur against the upper rim of 
or may become calcified, or else as the the acetabulum, cases having been 
focus of disease increases in size it reported in which the head of the bone 
may grow toward the surface of the lay inside the pelvis in spite of the 
femur, open outside the joint-cavity, limbs’ having been kept parallel by 
and the case may run a comparatively plaster of Pans, which had prevented 
short course with little or no destruc- the occurrence of deformity 
tion of the joint, or, as is more usual. The importance of this fact as 
It may break into the joint itself, set- bearing on the necessity of traction as 
ting up a purulent synovitis well as fixation in the treatment of the 

The synovial membrane becomes disease should not be overlooked 
inflamed and thickened, the blood-ves- The erosion of the upper part of 
sels are engorged, an increased serous the acetabulum accounts for part of 
or seropurulent effusion takes place, the shortening in some cases of hip 
and the joint becomes filled with a disease Retardation of growth may 
gelatinous mass , the cartilage be- give actual shortening of the femur, 
comes eroded, and the bare ends of and it is not unusual to find that the 
the bone come into contact leg and foot of the affected side are 

If the process becomes less violent, also smaller than their fellows 
on the contrary, the granulations be- If the disease progresses, sinuses 
come firmer and not so pale and giad- may burrow from the joint in all di- 
ually give place to fibrous tissue, rections both inside and outside the 
adhesions forming between the joint- pelvis, and later on amyloid changes 
surfaces, scar-tissue taking the place in the liver and kidneys will be set 
of the granulations, and contraction up, or a tuberculous meningfitis or a 

of the capsule limiting joint motion general tuberculosis may set in 

6—11 
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PROGNOSIS — Piognosis in dis- 
ease of the hip-joint varies veiy much, 
being largely detei mined by the 
amount of destruction which has 
taken place befoie the case comes 
under observation, the amount of le- 
cupeiative force possessed by the pa- 
tient, and the intelligence of home 
co-opeiation — the last, peihaps, be- 
ing the most essential element 

Cases of syphilitic disease ought to 
give excellent lesults, if to local 
protection of the joint be added 
thorough, pel sistent antisyphilitic 
treatment 

Cases of acute tiaumatic synovitis, 
if seen at once, and given absolute 
and complete lest, almost always re- 
covei peifectly 

Cases of acute infectious osteo- 
myelitis demand piompt opeiatiou 
and lemoval of diseased foci If this 
can be done befoie too much gencial 
systemic infection has taken place, 
prompt lecovery usually follows 

In tubeiculous cases, seen caily, le- 
coveiy, as a gencial thing, takes 
place The time which a patient will 
have to weai a splint is veiy seldom 
undei two yeais If the patient is 
able to dispense with it inside ot this 
time, it IS remaikably foitunate, and 
the paient should not be led to antici- 
pate such a result The amount ot 
shortening which may take place, and 
the amount of impairment of motion, 
cannot always be accurately deter- 
mined befoiehand, and it is veiy un- 
safe to make a definite piognosis 
Cases may be seen at apparently the 
same time after the onset of the first 
symptoms, with apparently the same 
amount of disease, be treated in pre- 
cisely similar manner, and while one 
recovers with an absolutely perfect 
joint at the end of two years, the 


other may diag on a tedious course of 
foul, five, oi SIX year*!, and at the end 
of that time recovei with decided 
shoitening and maiked diminution of 
motion The only diffeience in the 
two cases appai ently having been the 
peisonal equation of power to resist 
disease What can be promised is 
that, if the patient’s lecuperative force 
IS sufficient to allow it to recover at 
all, it can lecovei with a leg parallel 
with Its fellow and not flexed upon 
the tiunk, and the parents may be 
told that the length of time during 
which a splint will probably have to 
be employed will not be less than two 
V eai s 

Case of hip-joint disease occurring 
nt the ngc ol 3 years in which the 
p itient recovered so completely after 
we inner i long hip splint that at 14 
3 c irs he nn S miles in thirty-two 
and one-half minutes Wyeth (Med 
Rec , \pi 23, 1910) 

The question of abscess also 
tomes into the piognosis, and parents 
aie ficqucntly anxious to know 
whcthei oi not a child will have an 
abscess In many cases there is felt 
at the time of lust examination a 
biawnj, poiky induiation around the 
hip-joint, which is the foierunner of 
an abscess, oi the child may be found 
with an inflamed, sensitiv’'e joint 
which absolutely piecludes any pos- 
sibility of motion , in such cases 
it IS quite piobable that an abscess 
will dev elop more or less speedily In 
othei cases, where the patient is seen 
eaily, and the brawny induiation is 
as vet not piesent, no dehnite prog- 
nosis can be given, though the 
peicentage of cases that develop 
abscesses when thorough treatment is 
cairied out from an early stage ol 
disease is decidedly small 
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treatment — The indications 
for treatment in disease of the hip- 
joint are, primarily, to give the joint 
physiological rest, and, secondarily, 
if the general condition of the pa- 
tient demands special treatment to 
counteract syphilis, rheumatism, etc , 
to carry out the measures indicated 

Report of 900 cases of tuberculous 
hip-joint treated at the Alexandra 
Hospital without operation (other 
than the opening of abscess) by rest 
and extension, good nursing and 
food, with a mortality of less than 
4 per cent In about 40 cases both 
hips were affected There is absolute 
rest m the recumbent posture The 
joints involved are kept absolutely 
quiet, and, if necessary, splints are 
used to insure this at first Exten- 
sion IS applied in the long axis of the 
limb in the easiest position Bowlby 
(Brit Med Jour, June 20, 1908) 

At the Mayo clinic, the acute stage 
m children is treated by the Jones 
abduction frame, whereas in adults 
this stage may be treated by Buck’s 
extension in bed, with a sandbag sup- 
port for the leg In the subacute 
stage, in cases without drainage, a 
cast of the Lorenz type may be ap- 
plied with the use of crutches and the 
ele\ation of the sound limb by means 
of a patten Finally a Thomas, splint 
IS used for 3 or 4 months, at the end 
of which period, when weight carry- 
ing is permitted and causes no pam 
crutches are allowed Of his cases 90 
per cent showed deformity, the flex- 
ion abduction type being practically 
always present, 19 per cent had anky- 
losis, and the average shortening was 
2 % inches In 60 per cent the right 
hip was the seat of deformity, 10 per 
cent required aspiration, and 14 per 
cent required curettage or seques- 
trotomy Patients with deformity 
and those m the subacute stages were 
treated by brisement force, plaster ot 
Pans, and crutches Osteotomy of 
the Grant type was done in the cases 
with ankylosed deformity H W 
Meyerding (Minn Med , Aug , 1918) 


To obtain rest of a joint like the hip 
IS not easy The Thomas hip-splint 
endea\ors to secure it by fixing the 
trunk and lower extremity by means 
of an iron bar 34 mch by ^^ch 
and long enough to extend from the 
scapula to the lower third of the calf 
and fitted with cross-bars long enough 
to embrace three-fourths of the cir- 
cumference of that part of the body 
where they are placed, namely at 
the thorax, calf, and upper third of 
the thigh The splint is padded with 
felt, covered with leather and bent 
to fit the contour of the body in its 
deformed position, and then bandaged 
firmly to it In acute synovitis of 
the hip it IS an excellent means of 
treatment, and in cases where no 
other form of tieatment is practicable 
IS capable of doing much good The 
fixation which it gives the hip, how- 
ever, does not counteract the leflex 
muscular spasm which in chronic 
joint disease creates so much of the 
destruction which is seen in cases left 
to nature, and which is capable of 
causing perforation of the acetabulum 
in cases which ha\e been simply pre- 
vented from ha\ing flexion, but not 
treated with traction 

Fixation can also be given tolerably 
well by a plaster-of-Pans spica to the 
thorax, but the prevalent custom of 
permitting children with inflamed 
hips to walk on such limbs in plaster 
spicas is unwise and more apt to 
result in ankylosis than when the 
traction splint is employed 

Lorenz employs a short plaster-of- 
Pans spica encasing thigh and pelvis 
only This gives absolute immobili- 
zation of the hip-jomt, and the posi- 
tion of natural rest and protection, 
abduction and extension, can be pro- 
duced while it IS being applied and 
maintained naturally by it after it 
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has hardened The result of treating 
hip-jomt disease by this means is 
satisfactory enough to make its em- 
ployment very general Keppler 
(Amer Jour of Obstet , Nov, 1912) 

Traction in the propel line and of 
sufficient amount to lelieve involun- 
tary muscular spasm and so lessen 
intra-articulai piessuie is the best 
agent we possess foi relieving pain 
in chionic joint disease and should 
always be added to any appaiatus 
that is employed foi seeming fixation, 
as the latter, unless thus supple- 
mented, but paitially fuliills its 
mission 

Pathologically considered, it would 
seem that the weight of the body 
should never he considered is safe 
until one is issuied th it ill ictuc dis- 
ease, all exaccrl) itions ha\c p isstd 
The writer s elinn. il expericnee h is 
led him to belic\e th it the (Hni>er is 
not real If the motion oi the it 
teeted joint is put out ot letion tlu 
weight of the body in w ilking m i> 
be useful r ithei thin hirmlul In i 
case of hip disc ise ot i itliLi uiiU 
inv'isie'>n, for ex imiiU tiKu were 
rather extensive ehinges in tlu held 
and neek, as shown by tlu X i i>s 
and deformity Traction w is em- 
ployed at lust, but iixition b\ i 
short plaster-of-Pans spica bandage, 
with Use of tlu limh w is employed 
during the gre iter period of tre it- 
ment After ihoiit four and one halt 
years of this tre itment the lesiilt 
was almost perfeet Seven othei 
cases were tre ited in i simil ii 
manner, with exeellent results Gib- 
ney (Amer Jour Orthop Surg , \i, 
p 21, 1908) 

Another objection to the Thomas 
splint IS the method by which it 
straightens the deformity, which is 
effected by bending the splint back- 
ward by wrenches from time to time 
If there is contraction of the fiexoi 
muscles, this proceeding must result 
in crowding the head of the bone vio- 


lently against the acetabulum, thus 
lunning the iisk of re-exciting mflam 

Illation 

In the niajoiity of cases there is too 
much deformity when they first come 
undei obseivation to permit the ap 
plication of a splint Such patients 
should be put to bed, a long padded 
side-splmt, with a cross-bar at the 
bottom, should be fiinily bandaged 
against the sound leg and the trunk 
as fai as the axilla, and the body and 
leg thus, seemed may, if necessary, be 
fastened to the sides of the bed for 
the puipose of letaming them in 
position 

It is sometimes found bettei to 
liaiid u>c the patient with Bradford’s 
frame, a itctinyle of non gas-pipe 
somewhat loiiuci and bioader than 
the child wlncli has can\as sti etched 
tiuhth icioss it except at the part 
wlicic tlu Inps he which is left open 
loi a 1)cd-p in \. loii<> boaid should 
he plued uiulci the mxttiess, as the 
oi(hnai) s]ninu-m ittiess is too yield 
111” to illow inopei eontiol of an in 
llanied joint Adhesive-plaster straps, 
fuinishcd with buckles at one end, 
lie iic\t a])])lie(l to tlic diseased limb, 
tile buckles beiiie; just aboee the mal 
Ieoh, ind the pi islci extending as 
luuh on the tlue;h is possible Heavy 
extension diachylon plaster, spieadon 
mole-skiii IS best foi this pen pose, as 
the oidin u X lubbei jilastei is iriitat 
mg to many skins wdien woin for a 
long time, and is spiead upon such 
thin cloth as to be incapable of en 
duiing the stiain necessaiy in many 
cases to affoid relief In applying the 
plastei it should be waimed but very 
little, and in many cases need not be 
waimed at all, but should be snugly 
bandaged to the skin, and well nibbed 
with the hand to secure coaptation of 
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the plaster This tight bandage may- 
then be removed and replaced by one 
not so closely bound Some prefer, in 
addition to the two side straps of 
plaster, a spiral of plastei passing 
around the leg in both directions, 
which serves to hold the plaster more 
snugly in position Properly applied 
extension plasters should remain for 
several months without the necessity 
of change To the buckles are now 


When the body and sound leg are 
firmly bandaged to the side-splint and 
the back is flat upon the bed, the dis- 
eased limb will assume a position 
eithei of abduction or adduction, com- 
bined with flexion, and in this posi- 
tion, whatever it may be, the line of 
traction must be made The amount 
of traction must be made sufficiently 
great to gi\ e the patient freedom 
from pain If traction, so applied, 



Extension apparatus 


attached small leathei stiaps, which 
aie fastened to a cioss-bai below the 
sole of the foot, fiom which cross-bai 
a stout cold extends over a pulley- 
wheel at the foot of the bed and sup- 
poits a weight The amount of 
weight -will vary in different cases, 
and should be that which experience 
shows gives the gieatest amount of 
lehef in the paiticular case, and may 
vaiy from 2 to 15 pounds The di- 
lection in which the traction is made 
should be determined by the defor- 
mity which IS present m each par- 
ticular case 


fails to relieve pam, and the position 
IS that of adduction, a second line of 
traction may be made by passing a 
well-padded band around the thigh, 
close to the gioin, and making trac- 
tion outward at right angles to the 
long axis of the femur, over a pulley 
fastened to the side of the bed The 
leg must be supported in its elevated 
position by pillows or by two boards 
hinged at one end and supplied with a 
prop, so as to make an inclined plane 
which can be raised or depressed ac- 
cording to the needs of the patient 
If there is great tenderness behind 
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the trocnanter, a blister may be ap- 
plied with great benefit 
In cases of osteitis of the tiochaiitei 
with marked tenderness, relief can fie- 
quently be obtained by plunging the 
sharp point of Paquelin’s cautery deep 



Long traction hip splint with thorax belt {l^ayre ) 

into the bone, the skin ovei the tio- 
chantei having been anesthetized by a 
few drops of a 1 per cent solution of 
cocaine In exceptional cases theie 
may be an effusion m the joint of so 
great extent as to make aspiration 
advisable, but this is unusual If the 
synovitis becomes purulent the joint 
must be incised and washed out with 
Thiersch or Labarraque solution 


The line of traction is to be changed 
little by little every few days, as the 
spasm of the muscles subsides, until 
the leg IS gradually bi ought parallel 
to its fellow and flat in bed, without 
distuibmg the position of the trunk 
and the sound leg When the legs 
can be made paiallel and rest on the 
bed without tilting the pelvis, a splint 
may be applied In some cases the 
disease will have advanced so far at 
the time of first obseivation that ad- 
hesions will have formed around the 
joint too stiong to peimit leduction 
of the defoimity in this manner And 
in such cases, where faithful tiial of 
this method of i educing the deformity 
fails to gne lesults, the patient should 
be anesthetized and the joint forcibly 
straightened If at this time it is 
found that there is so much contrac- 
tion of the lectus muscle or the ad- 
ductoi s as to pi event i eduction of the 
defoi mity, except at the expense of 
violently ciovvcling the head of the 
femui into the acetabulum, free seo 
tion of the contractured tissues should 
be made befoi e i eduction is at- 
tempted 1 he joint should then be 
immobilized eithei with a splint or 
with a plastei-of-Pai IS diessing ex- 
tending fiom the ankle to the thorax, 
while weight-and-pulley traction is 
again resumed If plaster of Pans is 
employed, it should be lemforced at 
the gioin by a stiip of iron or bass- 
wood to pi event cracking When the 
defoimity has been overcome and the 
joint IS free fiom active inflammation, 
the patient may be allowed to use 
when supplied with a suitable ap- 
pai atus 

The object of the hip-splints now 
in use is twofold Fust, to enable the 
patient to walk about easily without 
bearing weight upon the diseased 
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joint, and, second, to prevent the 
joint from receiving the traumatism 
consequent upon ordinary motion If 
the patient is very large and fat or 
the joint extremely sensitive, it will 
be found wise to use a pair of crutches 
in addition to the hip-splint, as the 
joint in this manner will be better 
protected and the patient freed from 
the galling sometimes occasioned by 
the pressure of the perineal straps in 
very heavy and fat patients In the 
great majority of cases the apparatus 
most suitable for protecting the joint 
consists of a thorax belt and a pelvis 
belt with a bar running down the 
outer side of the leg to a point a 
couple of inches below the sole of the 
foot, where it joins a cross-bar, to 
which are attached two straps, which 
serve to fasten the instrument to the 
buckles on the adhesive plaster By 
means of a ratchet and key on the 
footpiece which is attached to a 
notched bar sliding inside of the mam 
bar, which is hollow, the splint may 
be made longer or shoiter Just 
above the knee a metal hoiseshoe- 
shaped collar holds the thigh in posi- 
tion Two straps pass from the front 
of the pelvis belt to the rear, between 
the legs, and serve to hold the pelvis 
belt in position The buckles to 
which these straps are attached should 
be near together in the fi ont, to avoid 
pressure on the femoral vessels, and 
widely separated at the back in order 
that the pressure may come under the 
tuberosity of each ischium 
An elastic stiap runs from the 
middle of the back bar of the pelvis 
belt to the side rod to pi event the 
pelvis belt from tipping up too far in 
the back When applied the pelvis 
belt is to be fastened sufficiently firm 
by the perineal straps to prevent it 


from rising higher than the antero- 
superioi spines of the ilia, while the 
footpiece is buckled to the extension 
straps, leaving 2^ to 3 inches be- 
tween the sole of the foot and the top 
of the footpiece By means of the 
ratchet and key extension is then 
made until the patient is comfortable 
As the splint piojects below the level 
of the foot, an extra sole and heel must 
be added to the shoe of the opposite 
side, which should usually be about 
4 inches high, and the splint should be 
so regulated that, when the proper 
amount of traction is made, the pa- 
tient being upright, the length of the 
splint and the length of the sound leg 
with the high shoe will be the same 
The splint should be sufficiently long 
to prevent the patient from touching 
the foot to the floor, and, if the eleva- 
tion on the opposite shoe is not high 
enough to compensate for this elonga- 
tion, walking will be very uncomfort- 
able In the majority of cases a splint 
of this kind gives adequate protection 
and results in excellent cuies But if 
It is found that the parents do not 
fully understand the home manage- 
ment of the apparatus, or if the pa- 
tient lives at a distance, so that it is 
seen at infrequent intervals, it may be 
wise to add to the splmt a thorax belt, 
which IS joined to the pelvis belt by 
means of a rod continuous with that 
passing down the side of the leg* 
This form of splint prevents the oc- 
currence of flexion after the patient 
’s allowed to walk, which sometimes 
takes place if there is no thorax belt 
on the splint, but it has the disad- 
vantage of limiting the motions of the 
patient very materially, and being 
much more cumbersome With the 
patients, however, who live at a dis- 
tance, and where home co-operation 
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IS not intelligent, it is wise to employ 
It The mistake must not be made of 
placing a joint in the bar that runs 
fiom the foot to the thorax belt, as 
this will render the apparatus worth- 
less In some cases, also, instead of 
the perineal bands, it may be better 
to use a ring, as suggested by Dr 
A M Phelps, for the latter cannot be 
tampered with by careless attendants, 
and, if It IS fitted to the limb with 
pioper care and sufficiently well 
padded, can be used with a fall degree 
of comfort In adult cases where de- 
pendence can be placed upon intelli- 
gent co-operation of the patient, the 
use of the short traction splint and 
crutches may be advisable In this 
form of Splint the side rod terminates 
at the knee-joint and is joined to a 
pan of hoop-shaped metal bai s, which 
pass across the front of the femur and 
are supplied with two jaws on eich 
side of the knee just above the con- 
dvles Adhesive plasteis are fastened 
to the thigh, terminating in bioad, 
webbing bands, which aie i excised 
ovei the jaws of the splint and fas- 
tened to buckles By means of a 
latchet and key traction on the joint 
is made in the same manner as in the 
case of the long splint 

The treatment of abscesses occui- 
ring m tuberculous joints is one 
which has been very widely discussed, 
and in regaid to which theie have 
been many different opinions The 
prevailing trouble with many sur- 
geons is that they fail to regaid the 
abscess as an incident in the career of 
a tuberculous joint, and treat it as a 
thing by itself, neglecting the bone 
inflammation which was the original 
starting point of the abscess If it 
were possible to locate the focus or 
foci of disease and to remove all foci 


without doing great damage to sur- 
loundmg healthy parts, the logical 
treatment of all tuberculous inflamma- 
tion would be the radical excision of 
all tuberculous foci as soon as de- 
tected This pioceeding, indeed, be- 
came quite fashionable some years 
ago abroad, but experience has shown 
that bettei lesults are obtained by 
oldei and moie conservative meth- 
ods If we cannot absolutely eradi- 
cate all tubeiculous foci, the chances 
of securing a good result are better 
by leaving them alone, provided they 
lemain encapsulated and are not sub- 
jecting the patient to general sys- 
temic infection Under rest and com- 
pression, good hygienic surround- 
ings, and forced feeding many collec- 
tions of tuberculous matter disappear 
If they come to the suiface it is the 
liest plan in many cases to disinfect 
the skin with great thoioughness, 
apply a sterilized dressing, and allow 
them to open spontaneously , wash 
the cavity thoioughly witli hydrogen 
dioxide oi chlorinated soda (Labar- 
raque’s solution) Miscesses treated 
m this way lai cly gi\ e use to any dis- 
tuibantc and usually close in a few 
months 

Report of 102 cvhcs of tuberculous 
hip-joint disease and its treatment 
with bismuth paste (See Bismuth, 
Vol IT, p 474) The prevention of 
bismuth poisoning consists in not 
allowing large quantities of the paste 
to remain in the body for absorption 
Should the symptoms appear, the 
paste must be removed by washing 
out the cavity with warm olive oil 
The sterile oil was injected and re 
tamed for from twelve to twenty 
four hours, in order to produce an 
emulsion, which should be with 
drawn by means of suction After 
Its removal all symptoms promptly 
disappear Scraping out the paste 
with a scoop IS a dangerous pro- 
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cedure because it opens fresh chan- 
nels for absorption E G Beck 
(New York Med Jour, Jan 24, 
1914) 

If there has been a mixed infection 
grafted on top of the original tuber- 
culous focus, immediate operation with 
free incision of the abscess, complete 



Deformities following hip joint diseases due 


lemoval of all debris, and thorough 
drainage should be employed As a 
usual thing, the abscess has origi- 
nated in the bone, and in the cavity 
will be found very frequently some 
crumbs of dead bone, although occa- 
sionally they are not present, while 
not infrequently, in cases opened at 
an advanced stage, the abscess seems 
to have been shut off from the 
original bone focus, which has healed 
up after extruding its carious bone 


Many cases pass on to abscess quite 
promptly, and, indeed, it sometimes 
seems as if those cases which sup- 
purated earlj and ran an acute course 
got well in shorter time than those 
which were accompanied with less 
pain and less suppuration The oc- 
currence of abscess does not neces- 



to insufficient care during treatment (Petit ) 


sanly mean a less favorable result, 
and It IS not unusual to see cases of 
double hip disease, one side having 
been the seat of an abscess and the 
other having been free from suppura- 
tion, in which the motion is better on 
the side where suppuration took place 
If great destruction of the head of 
the femur or the acetabulum are 
present when the case first comes 
under observation, or if, in spite of 
protection and good hygienic sur- 
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roundings, the case does not do well 
and disintegration of the joint is pro- 
gressing, the question of excision pre- 
sents itself And heie again the diffi- 
cult problem is when to operate and 
when not The gieat majority of 
cases seen in the eaily stages and 
properly treated nevei reach the point 
of operation, except in the class of 
acute infectious osteomyelitis And, 
again, there are other patients who 
come to the surgeon, with grave hec- 
tic symptoms, a hip full of burrowing 
sinuses, and a mass of dead bone in- 
closed m a thick involucium, who 
have no chance for life except by the 
prompt removal of all diseased tissue 
and pi Opel diaiiiage 

[Number of cnses of resections ot the 
hip recovered with very good motion 
One has almost perfect motion, can run, 
dance, skate, and w ilk many miles with- 
out the slightest 1 itiguc, although more 
than 3 inches of his femur and much of 
his acetabulum were removed, yet he has 
only inch shortening of the limb 

Lrwis A Sayr] , Assoc Ed, Anint il, 1890 | 

Between these two exti ernes wc 
find a thud class, in which the sui- 
geon at times is in doulit whethei the 
continued use of a splint foi a longei 
peiiod of yeais is bettei, oi whethei a 
free lemoval of the head of the bone, 
SCI aping of the acetabulum, and le- 
moval of all tubeiculai tissue may 
not, in the end, give a bettei lesult 
Such cases must be decided by each 
man on his own experience 

Study of 568 cases of resection of 
tuberculous hip-joint disease, 294 re- 
ceived conservative treatment, in 274 
the joint was resected Of the 294 
patients treated conservatively in- 
formation as to the final result was 
wanting m 92 Fifty-five patients 
died while under observation, 114 
recovered so as to be able to go 
about without assistance, m 33 of 


these the mobility and use of the 
joint became normal or nearly so, 90 
had more or less movable joints 
Aside from the 114 good recoveries 
35 patients became able to go about 
with a cane or crutches, 3 of those 
with great difficulty Fistulae per- 
sisted in 13 patients Of the 274 pa- 
tients upon whom resection was per- 
tormed information as to the final 
result was wanting in 60 One hun- 
dred and nine patients died while 
under observation, 16 recovered and 
were able to go about without as- 
sistance and had no fistulae, in 16 the 
result was excellent, the patients 
were able to take long walks, do 
hard work, and could dance Forty- 
three were able to go about with a 
cane, the remainder with crutches, 
hut the condition of 5 of these was 
pitiable Fistulae persisted after the 
operation in 35 It is not surprising 
that the final lesults in the cases not 
operated on were better than those 
where the operation was performed 
One reason is that in the cases oper- 
ated on the disease was more severe, 
for the writer usually operated only 
piticnls 111 whom the severity was 
sueh th It there was little hope for 
neoeciy without intei\cntion An 
other reason is the dinger of the 
opcritioii Double the number of 
patients died uiuler observation that 
were operated upon Nine of these 
died finni coll ipsc, 2 from henior- 
ih ii^e, 7 from sepsis, and 2 from em- 
bolism General aeute tuberculosis 
earned off 14 of those conservatively 
treated, 24 of those operated upon 
But it is noteworthy that of these 
bad cases operated on so large a 
number made good recoveries Konig 
(N y Med Jour, from Berl klin 
Woch, Mar 8, 1909) 

Resection for tuberculous coxitis 
is unjustifiable in children under IS 
years unless in the presence of in- 
fection or fistula With this excep- 
tion a fixed dressing renewed every 
month IS the best procedure In 
non-suppurative cases of knee-joint 
tuberculosis in children conservative 
treatment is indicated under all cir- 
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cumstances, but if suppuration occurs 
and fails to subside promptly under 
conservative methods, then resection 
IS permissible in patients approach- 
ing the fifteenth year Alopy 
(Zeitsch f Orthop Chir , Bd 27, 
1911) 

The writer applies resection only 
after failure of all conservative meas- 
ures, but when it is done m time it 
will save many a child who would 
inevitably succumb if left to nature’s 
efforts alone or even aided by the 
whole train of modifying injections, 
immobilization, extension, traction, 
fresh air, sea bathing and other hy- 
gienic measures E Vincent (Revue 
de chir, Aug, 1911) 

The writer succeeded in recon- 
structing a tuberculous hip-jomt so 
as to eliminate the disease and fur- 
nish a new and apparently service- 
able head on the femur, by using an 
astragalus removed from the pa- 
tient’s own foot This operation of 
transplantation was suggested by an 
astragalus which had been removed 
from a paralytic foot, and which 
showed striking similarity of contour, 
when held in certain positions, to the 
head and neck of the femur, and 
presented so large an articulating 
surface that it seemed possible to use 
a portion of the bone as a graft to 
replace the femoral he id The writer 
hopes by this operation to reduce the 
period of treatment of tuberculous 
hip-joint disease from three or more 
years (by brace or plaster treatment) 
to four or five months, with less 
atrophy and deformity In osteitis 
of the shoulder transplantation ot 
the astragalus may be useful The 
half-destroyed head of the femur 
was bound down by strong adhesions 
and was freed and removed, being 
sawed off in the middle of the neck 
An ivory pin, 1 inch long and %q 
inch in diameter, threaded its whole 
length, was then screwed into the 
stump of the neck and the semi- 
spherical piece of astragalus was 
screwed down hard on to the cut 
end of the femur, and, secured in 
this way, the parts held firmly The 


newly formed head was replaced in 
the acetabulum, the wound was 
closed, and the leg was put up in a 
long plaster spica The subsequent 
history was uneventful At the end 
of ten weeks the graft was found 
united with about 30 degrees of 
\oluntary motion Roberts (Jour 
Amer Med A.ssoc , Oct 19, 1912) 

In case operation is decided upon, if 
the patient has a large abscess and is 
\ery much exhausted, it is usually 
better to open the abscess freely and 
wash it out at one sitting, and m a 
few days, when the patient has rallied 
fiom the remo-val of retained pus, to 
complete the clearing away of dead 
bone Except in cases presenting 
many old sinuses w^heie it sometimes 
IS best to unite these by an incision, 
the best method of teaching the joint 
is by an incision starting midway be- 
tween the anterosupenor spine of 
the ilium and the gi eater trochanter, 
and, parsing o\er the gieat trochan- 
ter, down the thigh along its outer 
aspect This incision should pass 
completely through the periosteum 
and extend to a point below the lessei 
tiochantei By means of a cuived 
bistouiy the periosteum should now 
be di\ided at light angles to the origi- 
nal cut and, by means of a periosteal 
cle\atoi peeled up fiom the femui 
At the digital fossa it will be neces- 
sar}^ to lesort to the knife to divide 
the muscles inserted there At all 
othei points the periosteum can be 
peeled oft by the periosteal elevator 
The femur should be sawed just 
above the lesser tiochanter, and the 
head removed from the socket by 
means of a pair of lion forceps, or 
may be dislocated from the acetab- 
ulum piioi to sawing, at the pleas- 
uie of the opeiator If there are evi- 
dences of disease farthei down the 
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shaft of the femur the periosteum 
must be split lower and the femui 
sawed in two lower down The 
acetabulum should then be exploied, 
and, if any foci of disease exist, they 
should be carefully removed with a 
sharp spoon If the acetabulum is 
perforated, the opening must be en- 
larged so that no shoulder of bone 
shall cause pus to accumulate in the 
pelvis Sometimes it is necessaiy to 
dram such intrapelvic abscesses 
through the sciatic notch instead of 


limb IS then fastened to the footboard 
of the cun ass by means of adhesive 
pieces extending to the thigh, as for 
the application of a hip-splint, and 
the footboard is then diawn down 
until both legs are of the same length, 
the bandages just mentioned as pass- 
ing between the legs keeping the 
tiunk fiom slipping down The pa- 
tient can be diessed in his cuirass, 
which is cut away undei the buttock 
foi this puipose, with much less pain 
than 111 any othei niannei, and can 
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the acetabulum If any sinuses exist 
they should be carefully cleaned ind 
all tuberculous tissue removed as f n 
as possible The wound should then 
be thoroughly packed fi om the bottom 
with balsam-of-Peru gauze and the 
patient placed in a wire cun ass The 
wire cuirass consists of a wiie fiamc- 
work extending from the head to the 
heels, with a pair of movable foot- 
pieces, which allow the legs to be 
lengthened or shortened The sound 
leg emd the trunk are fiimly bandaged 
in position by a roller bandage Turns 
of the bandage also pass over cotton 
pads in the groin and around the 
handles of the cuirass and serve to 
give countertraction The diseased 


hue the bcnclit of outdooi life from 
the time of ojieiation, being tians 
])oitcd in a wlicelcd caiiiage 

If a cun ass cannot be had, a double 
Thomas hip-splint will answei the 
pm pose if combined with traction by 
weight and pulley The wound 
should be diessed as fiequently as 
may" be necessai y to keep it clean, the 
packing giadually being iemo\ed as 
new bone legeneiates fioni the inner 
suiface of the periosteum, and in some 
cases nature will foim an aitificial 
joint almost as perfect as its fellow, 
although this is not to be expected, 
and a certain amount of shortening 
and moie or less disability usually 
result 
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Cases of double hip disease must be 
treated by rest in bed or by the use 
of the cmrass, as it is not possible to 
apply an apparatus which will allow 
them to walk in a convenient manner 
and still protect the joint 

The same rules apply to the adult 
as to the child, but are more difficult 
to put into practice and often bed 
treatment is better than an ambula- 
tory splint, but, if possible, this bed 
treatment should be out of doors 
This holds true of all bed treatment 

In exceptional cases amputation at 
the hip-joint may be a necessity to 
save life, but this is most uncommon, 
leco-very with a most excellent joint 
on which the patient walks well hav- 
ing been reported by T C Spencer 
after iemo\al of 9 inches of femur 

If amputation is done, Feinaux 
Joi dan’s method should be employed 
Reginald H Sure, 
New York 

JUNIPER — Jumper consists of the 
fruit (berries) of the Juniperns coinmuniSy 
of the taniily Conifer'e, a small evergreen 
tree of Europe, North America, northern 
Africa, and Asia The berries are about 
V to Vs inch in di iineter, dark brown or 
purplish in color, possess a sweet and 
resinous taiste, and contain OS to 2 per 
cent of a volatile oil, upon which their 
medicinal effectb chiefly depend, a non- 
crybtallizable principle (junipenn), a resin, 
from IS to 30 per cent of dextrose, etc 
The volatile oil also exists in the leaves 
and other parts of the plant, and by first 
bruising and then macerating them in alco- 
hol or spirit the liquor commonly known 
as gin is produced The oil of juniper 
obtained from the wood is inferior to that 
distilled from the berries, which is the 
official form of oil from which the spirit 
and compound spirit are made The com- 
pound spirit IS the pharmacopeial substi- 
tute for g n and is to be preferred to the 
latter, which is frequently adulterated with 
oil of turpentine 


Oleum cadinum, U S P (oil of cade, 
jumper-tar oil), obtained by destructive dis- 
tillation from the wood of Jumperus oxy- 
cedrus, is a thick, brown, empyreumatic oil 
resembling and ha\ing the odor of tar, and 
with an acrid, disagreeable taste Jumper 
tar contains (1) hydrocarbons which form 
Its greater part, (2) acetic acid and its 
homologues, (3) phenols and allied bodies, 
and (4) resinous substances It is poorer 
in phenols than tar from the pine or aspen, 
and has less disinfecting power than the 
other tars 

PREPARATIONS AND ’DQ&'E— Oleum 
jumperij U S P (oil of jumper), consist- 
ing of terpenes (pinene and cadmene) and 
juniper camphor, and occurring as a color- 
less, greenish, or yellow liquid with char- 
acteristic odor and aromatic, slightly bit- 
ter taste, soluble in 10 parts of alcohol and 
in ether Dose, 1 to 10 minims (0 06 to 

0 6 c c ) , average, 3 minims (02 c c ) 

Sptritus junipen, U S P (spirit of jum- 
per), made by mixing 1 part by volume of 
oil of juniper with 19 parts of alcohol 
Dose, to 1 fluidram (2 to 4 c c ) 

Spiritus juiiipen compositus, U S P 
(compound spirit of jumper, gin), a mix- 
ture of 8 parts by volume of oil of juniper, 

1 part each of the oils of caraway and fen- 
nel, 1400 parts of alcohol, and water, 
enough to make 2000 parts Dose, 1 to 4 
fluidrams (4 to IS c c ) 

An infusion of juniper, made from 2 
drams to 1 ounce (8 to 30 Gm ) of jumper 
berries, in 1 pint (SOO c c ) of water, is 
also sometimes used, the entire amount 
being administered in twenty-four hours 
in divided doses 

PHYSIOLOGICAL ACTION —The di- 
uretic action of jumper is due to a stimu- 
lating effect upon the renal structures, 
which may reach irritation when the drug 
is administered in excessive doses Anuria 
may thus be induced These effects are 
produced by the volatile oil, which, first 
absorbed into the general system, is then 
eliminated through the kidneys The oil 
also exerts a stimulating action upon the 
gastrointestinal tract 

POISONING — In overdose jumper pro- 
duces an irritant action on the gastroin- 
testinal canal and upon the genitourinary 
tract Its action upon the latter may re- 
sult in strangury, priapism, hematuria, sup- 
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pression, and uremic intoxication A 
violet-hke odor may be detected in the 
urine A rash like that following the use 
of copaiba is sometimes noticed 

Treatment of Poisoning — If the patient 
IS seen early, the stomach should be 
washed out through a stomach-tube, and 
diluent and demulcent drinks used freely 
Administration of an enema of laudanum, 
or of morphine by hypodermic injection, 
will relieve the earlier symptoms, while 
stimulants will avert collapse 
THERAPEUTICS —As a stimulant and 
antiseptic to the genitourinary tiact jum- 
per has long been considered of value It 
is especially indicated in chronic disorders, 
such as chronic nephritis, chronic pyelitis, 
and chronic catarrhal cystitis Active 
acute inflammation contiaindicatcs it*^ use 
In the later stage of scarlatinal nephritis, 
v/hen reaction has set in 'iiul the ren il 
secretory appiritus is m nn itonic condi- 
tion, it may be of consider tide service It 
IS a very scr\iccil)lc remedy in \ iiious 
forms of dropsy An infusion of the ber- 
ries (1 ounce to the pint — 30 Cm to 5(J0 
cc — of boiling water), with the iddition 
of ounce {IS Cm) of pot isMum liitii- 
trate, may be gi\en duly with bcnclit in 
chronic Brights disease, it tends to lelicve 
the edema and effusions incident to that 
disorder 

The following diiirctit eomlnn ition is 
advised by Debove, Pouehet, and Silliid 


Olci jumperi gtt xxx 

Ext} act of jumper berries, 

Gxymellis scill<e 

(N F ) aa Suss (10 Gm ) 

Alcoholis dihiti Smss (100 Gm) 

Syrup i auraiitii Siij (90 Gm ) 

M Sig Two to three tablespoonfuls a 
day 

As a diuretic agent for young children, 
"V ogel has strongly recommended 2 to 
3 teaspoonfuls of the juice of juniper 
berries 

Juniper preparations will give relief in 
the lumbar pain, or sensation of weight 
across the lumbar region, so frequently 
experienced by aged persons, in periods 
of diminished renal activity due to sub- 
acute congestion of these organs Pros 
tatorrhea and the purulent discharge of 
gonorrhea in its later stages are generally 
bcneiitcd by the use of jumper in mod 
crate doses 

In gastrointestinal disorders juniper is 
valualilc in small doses is a stomachic and 
digcstnc tome A few drops of the com- 
pound spint 111 hot w itcr will relieve the 
flatulence iiul p iin ot infantile colic Gin 
Is i fuoritc domestic remedy for pain 
issotiitcd with menstrual disorders A 
few tt ispoonluls cjt It in hot water, com- 
bined with the extern il application of heat, 
frequentl> gi\e prompt relief Externally, 
the oil of juniper diluted with some bland 
oil, m he ustd IS a liniment S 
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KALA-AZAR —synonyms — 

Dum-dum fever, kaladukh, non-malanal 
remittent fever, cachectic fever, Black 
town fever, black fever, death fever 
black sickness, sarkan, saheb disease, 
and burdwan 

DEFINITION — A subacute or chronic 
specific febrile disease caused by Leish- 
mania donovani and probably transmitted 
by means of mosquitoes (anopheles), 
Indian bedbugs, and possibly by other 
biting insects The parasite is a minute 
organism, one-fourth to one-eighth the 
size of a red blood-cell, oval in form, 
having two nuclei, one large and rounded, 


the other small, linear, and generally 
lying It right angles to the larger 
SYMPTOMS — The period of incuba- 
tion vanes from ten days to several 
months At the onset there is usually a 
rigor (which may be repeated daily), fol- 
lowed by an irregular, high fever, which 
shows two remissions daily This double 
remission is pathognomonic of the disease 
(Rogers) The temperature declines after 
three to six weeks of the fever, marking 
the termination of the initial stage In 
this initial stage the spleen and often the 
liver are swollen, painful, and tender 
Slight headache may be present The 
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bowels are unaffected There is little or 
no nausea, vomiting, or abdominal disten- 
tion The pulse is usually unchanged 

The attack ma> begin with a continuous 
fever, exhibiting two remissions in the 
twenty-four hours, in other cases gastro- 
intestinal or dysenteric symptoms mark 
the onset, in still other cases, without 
any marked initial symptoms, the patients 
may gradually develop an enlarged spleen 
and liver, anemia, and weakness 

After the initial stage an apyretic inter- 
val occurs, whch lasts several weeks, and 
ends in an attack of fever similar to that 
of the onset Periods of pyrexia and 
apyrexia alternate, the spleen, and some- 
times the liver, becoming enlarged In- 
creasing anemia is noted and is accom- 
panied by progressive asthenia, the pa- 
tient becoming emaciated and his abdomen 
swollen and protuberant Hemorrhages 
from the nose, gums, stomach, and 
bowels, or beneath the skin, may appear 
The patient may die of asthenia or from 
one of several complications, among 
which are septic infections (pneumonia, 
phthisis, pleurisy, meningitis), abdominal 
troubles (diarrhea, dysentery, cystitis), 
purpura, and cerebral or other hemor- 
rhages 

TREATMENT — ^The prime indication 
is to destroy the parasite Manson re- 
ports 2 cures from intramuscular injec- 
tions of atoxyl in doses of 3 grams (0 2 
Gm ), given every day or two Rogers 
advises giving from 60 to 90 grams (4 to 
6 Gm ) of quinine daily until the tempera- 
ture falls or becomes of a low, intermit- 
tent type, and then 20 grains (13 Gm ) 
every morning Castellani gives 30 grains 
(2 Gm ) each of quinine sulphate and 
euqumine daily by the mouth, together 
with daily intramuscular injections of IS 
grains (1 Gm ) of quinine hydrochloride, 
alternating with 4 grains (0 2S Gm ) of 
quinine cacodylate 

Rogers has advised the use of a staphy- 
lococcal vaccine Salvarsan has been 
tried, but with scant success Red bone- 
marrow has been given, to counteract 
the anemia 

As a prophylactic measure the destruc- 
tion of the bedbugs in the infected houses^ 
according to Rogers, has given most 
encouraging results W 


KAOLIN , — Kaolin (kaolinum), also 
known as pipe clay, porcelain clay, china 
clay, or fullers’ earth, is a native alumi- 
num silicate consisting principally of the 
pure silicate, pulverized and freed from 
gritty particles by elutriation It is found 
in large masses in the earth, resulting 
from the weathering action of carbon 
dioxide and water on feldspar or potas- 
sium aluminum silicate Through this 
action potassium silicate is formed and 
earned off by the ram water to serve as 
food for plants, the insoluble kaolin re- 
maining Before use it is treated with 5 
per cent hydrochloric acid to remove 
any lime that may be present, and is then 
levigated to remove sand and other for- 
eign matter This purified kaolin occurs 
in lumps or as a soft, white powdet, 
odorless, but having an earthy taste It is 
insoluble in water and in cold dilute 
acids and alkalies When it is moistened 
with water, its color becomes darker and 
It acquires a marked odor of clay 

PREPARATIONS —Kaolinum, N F 
(kaolin) [H 2 AI 2 S 12 OS + H 2 O] 

Cataplasma kaolim, N F (cataplasm of 
kaolin) This consists of kaolin, 577 
parts, boric acid, 45 parts, thymol, 
part, methyl salicylate, 2 parts, oil of 
peppermint, part, and glycerin, 375 
parts 

THERAPEUTICS— Kaolin is a reli- 
able aseptic dusting powder for wounds 
and ulcers Richter ascribes its beneficent 
action to the production of a leucotaxis 
An emigration of leucocytes is presumed 
to take place from the blood-vessels 
toward the deposit of kaolin wherever the 
surface is broken, with resulting forma- 
tion of "‘laudable pus,” the leucocytes 
bringing out with them the microbes 
from the deeper tissues This effect is 
brought about by the mechanical irrita- 
tion caused by the minute spicula of 
kaolin, which will not perforate normal 
epithelium, yet wound the softer mem- 
brane of other cells 

Internally, kaolin has been used as an 
excipient or diluent for silver nitrate and 
potassium permanganate It has been 
employed with good results in various 
gastroenteric disorders — enteritis, meteor- 
ism, foul eructations from the stomach, 
gastne hyperacidity, and chrome ure- 
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thritis due to gonococci or to mixed in- 
fection It acts here, also, as a mild 
mechanical irritant It must be given in 
very large doses It mechanically pre- 
vents the bacteria from receiving any 
pabulum as soon as they have become 
enveloped by it 

Cataplasma kaolini is a useful external 
application in pneumonia, pleurisy, bron- 
chitis, peritonitis, etc It is also fre- 
quently an efficient application in super- 
ficial inflammations, mastitis, orchitis, 
synovitis, periostitis, boils, and sprains 
It replaces and is an improvement on the 
old-time flaxseed and mustard poultices, 
stupes, liniments, and other counterirri- 
tants Its beneficial action is due to the 
hygroscopic power of the contained glyc- 
erin, as well as to its heat-retaimng prop- 
erties and to the fact that it induces super- 
ficial hyperemia, thereby relieving the 
congestion and pain of deep seated in- 
flammations. Cataplasma kaolini should 
be applied as hot as it can be borne By 
immersing the container in hot water, it 
may be brought to the desired tempera- 
ture It should be freely spread upon 
the affected surface and covered with a 
thick layer of absorbent cotton, retained 
by bandages W 

KATAPHORESIS See Elec- 
tro i her apeutics 

KEFIR See Koumiss \nd Kei ir 

KELOID See Skin, Surgical 
Diseases of 

KERATITIS See Cornea 

KIDNEYS, DISEASES OF (See 
also Nephritis ) 

ACTIVE HYPEREMIA 

SYNONYMS — Acute congestion 
of the kidneys, active renal conges- 
tion 

DEFINITION — Acute transitory 
engorgement of the red blood-vessels, 
with little or no exudation 

SYMPTOMS — The lumbar region 
may be the seat of a dull pain, with 
accompanying slight febrile move- 
ment and acceleration of the pulse 


The urine may be scanty, or if the 
congestion is severe there may be 
complete suppression It is dark in 
color, of somewhat higher specific 
gravity than normal, and usually con- 
tains free blood, a trace of albumin, 
and a few hyaline casts 

Active renal hyperemia is differen- 
tiated fiom acute nephritis by the 
small amount of albumin present, the 
small number and character of the 
casts, and the absence of edema and 
of uremic symptoms 

ETIOLOGY — Active hyperemia of 
the kidneys maj be caused by sudden 
exposure to cold when the body is 
overheated, or, more generally, to the 
action of irritants circulating m the 
blood, such as the stimulating diu- 
retics or vaiious other drugs (can- 
thaiides, turpentine, squill, copaiba, 
potassium chlorate, phenol or its 
prepaiations, and coirosive subli- 
mate) Postoperative hyperemia is 
common Unilateral hyperemia may 
follow nephrectomy of the kidney on 
the opposite side, or obstruction of 
the ureter of the opposite kidney 
by a clot, calculus, twist, or bend 
Prolonged congestion induces acute 
nephritis 

PATHOLOGY — On examination 
the kidney is found to be more or less 
swollen, dark red in color, and en- 
gorged with blood, which exudes 
freely when the kidney is opened A 
cloudy swelling of the epithelia of the 
cortex IS revealed on microscopic 
examination 

PROGNOSIS — The prognosis is 
good if the cause is removed Re- 
peated attacks of hyperemia, how- 
ever, induce acute nephritis 

TREATMENT — Absolute rest m 
bed and a bland liqmd diet are essen- 
tial Mucilaginous drinks, water, and 
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other diluents should be used freely 
The securing of free action of the 
bowels by means of saline laxatives, 
and the use of the hot-air bath or hot 
pack to promote active diaphoresis, 
are beneficial Dry cups applied over 
the loin and the use of hot fomenta- 
tions are likewise valuable Bier’s 
h3T)eremia in its varied forms is 
clearly indicated in these cases 

PASSIVE HYPEREMIA 

SYNONYMS — Chronic congestion 
of the kidneys, passive renal con- 
gestion 

DEFINITION — Chronic venous 
engorgement of the blood-vessels of 
the kidneys, generally secondary in 
chaiacter, and due to diseases of other 
viscera 

SYMPTOMS— In addition to the 
edema of the lower extremities due 
to the general venous congestion pro- 
duced by the primary disease, there 
may be a feeling of heaviness in the 
loins The urine, diminished in 
quantity, is dark, of rather high 
specific gravity, and contains a small 
amount of albumin, a few blood-cor- 
puscles, hyaline casts, and epithelial 
cells, the quantity varying with the 
chronicity and the intensity of the 
congestion The urine on standing 
may deposit urates 

Active renal hvperemia is differen- 
tiated from nephritis by the compara- 
tive absence of albumin, casts, gen- 
eral dropsy, and of uremic symptoms, 
and by the presence of a normal 
amount of urea 

ETIOLOGY — Passive hyperemia 
is most often a feature of the geneial 
venous engorgement incident to 
chronic cardiac disease (mitral dis- 
ease with broken compensation of the 
heart) , chrome pulmonary disease 


(emphysema, fibroid phthisis, and 
chronic adhesu e pleurisy) , or chronic 
hepatic disease (cirrhosis) It may 
also be caused by the presence of 
tumors, the pregnant uterus, and 
ascites, making pressure upon the 
renal veins Nephroptosis and ky- 
phosis may be etiologically active by 
their pressure effects As rare causes 
we may mention thrombosis or em- 
bolism of the ascending vena cava or 
of the renal veins 

PATHOLOGY — In the early stage 
of passive hyperemia the kidneys are 
enlarged, firm, and of a dark, bluish- 
red color The capsule usually is 
not adherent When the kidney is 
opened the medullary portion appears 
darker than the cortex and coarsely 
fibrous On microscopic examina- 
tion the capillaries (glomerular and 
medullar^ ) are found to be somewhat 
dilated and their walls thickened 
The epithelia may be normal, slightly 
cloudy and swollen, or fatty, accord- 
ing to the stage of the disease There 
may be a slight hypertrophy of the 
interstitial connective tissue In long- 
standing cases the kidneys are m a 
characteristic condition known as 
“cyanotic induration ” 

PROGNOSIS — This is largely de- 
pendent upon the primary disease, 
and upon the functional activity of 
the heart Chronic hyperemia may 
readily induce chronic nephritis with 
fluctuating oliguria and albuminuria, 
the functional cardiac activity largely 
influencing these latter 

TREATMENT — The measures in- 
dicated are rest, a light and easily 
assimilable diet, diuretics, and cardiac 
tonics As examples of these groups 
of remedies digitaUs and Basham’s 
mixture (liquor fern et ammonii 
acetatis, U S P ) may be mentioned 
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In the treatnient ot congestion of 
the kidney measures to restore the 
balance in the cardiovascular sys- 
tem, with restriction to a milk diet, 
or, better still, to a salt-free diet, 
supplemented by diuretics, according 
to individual indications, are impor- 
tant J M Gesteira (Brazil Medico, 
Mar IS, 1912) 

EMBOLIC INFARCTS 

Anemic and hemonhagic infarcts 
of the kidneys are, from a pathological 
standpoint, of considerable interest 
Their clinical significance is slight 
The embolic, contracted kidney is pro- 
duced by cicatrices foimed by these 
infarcts This condition does not 
always make its piesence known by 
symptoms except in veiy raie cases, 
when the sudden appeal ance of a 
small amount of blood in the urine, in 
a patient with caidiac disease asso- 
ciated with tenderness over the kid- 
ney and, pel haps, sudden, severe pain 
in the loin, may indicate a hemor- 
rhagic infarct 

The lesions which have been found 
are frequently unil iteral, f iirly char- 
acteristic, but by no means uniform 
m character or extent Infarctions, 
red and white, single and multiple, 
have all been descnlied, singly or 
in combination Brewer first called 
attention to their comparative fre- 
quency Brewer’s cases, most of 
them of the severe septic type, with 
multiple scattered abscesses through- 
out the cortex, and with a clinical 
picture of profound sepsis, showed 
the wisdom of radical measures, viz 
nephrectomy, in this variety Cobb, 
and later Cotton, called attention to 
milder types of infection and the re- 
sults obtainable from conservative 
measures L W Hotchkiss (Annals 
of Surg , Aug , 1913) 

PYELITIS, PYELONEPHRITIS, 
AND PYONEPHROSIS 

DEFINITION — By pyehtis is 
meant inflammation of the pelvis of 


the kidney Concomitant inflamma- 
tion of the renal substance justifies 
the teim pyelonephntiS) and intense 
and extensive purulent involvement, 
the term pyonephrosis 

SYMPTOMS —These aie fre- 
quently ovei shadowed by those of 
the piimaiy condition that causes the 
pyelitis , they ai e vai led, also, for the 
same leason The simple catarrhal 
pyelitis may cause slight pain and 
tenderness m the region of the af- 
fected kidney or kidneys, mild fever, 
with a tuibid urine of acid leaction, 
showing a few pus-cells, a little 
mucus, rarely some red corpuscles, 
and pel haps a tiace of albumin 

In the severer \arieties, as in cal- 
culous pyehtis, the occasional con- 
comitant attacks of lenal colic are 
attended with the piesence of blood 
and pus in the urine, with some 
mucus and the tiansitional caudate 
epithelial cells fiom the middle layers 
of the mucosa of the renal pelvis 
I he pi esence of the latter, however, 
IS not const int , hence their absence 
does not exclude the existence of a 
pyehtis, since some of the most 
destinctive foims of the affection, as 
the acute or chronic suppurative or 
the pyelonephiitic, may be unaccom- 
panied by the presence of the pelvic 
epithelium m the urine This holds 
true still more in the case of pyo- 
nephrosis, in which the kidney often 
becomes one large abscess 

In seveie pyehtis the pain is very 
acute, coursing down the ureters 
The fever is moderate, and most of 
the symptoms common to nephroli- 
thiasis are manifested 

In pyonephrosis and pyelonephritis 
the fever is rather hectic or typhoia 
in type Paroxysms of rigors or 
chills, followed by a rapid rise of 
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temperature to 104° or 105° F (40° 
to 40 5° C), and ending in profuse 
and exhausting perspiration, may be 
observed, or, there may be marked 
prostration, dryness of tongue and 
skin, feebleness of pulse, stupor, and 
delirium Pyemic cases reveal a tem- 
perature curve of irregular course, 
with marked remissions 

In obstructive pyelitis the urine 
sometimes flows freely and normally 
for awhile, until the increasing pain 
over the affected kidney ends in re- 
lief by the expulsion of the obstacle 
and the passage of purulent urine 
This alternation of normal with puru- 
lent urine is indicative of a unilateral 
pyelitis 

The urine is ammoniacal in cysto- 
pyelitis Albuminuria is shown ac- 
cording to the degree of pyuria and 
associated nephritis 

In chronic suppurative pyelitis or 
pyelonephritis the pyuria is variable, 
both in quantity and constancy In- 
termittent pyuria may be due to the 
temporary blocking of the ureter by a 
stone (obstructive pyelitis) The pus 
is seldom mixed with epithelium in 
chronic purulent pyelitis The asso- 
ciated intermittent fever may be like 
that of tuberculous pyelitis, and 
marked prostration, anemia, and 
emaciation are concomitants Evi- 
dences of amyloid change may be re- 
vealed in long-standing chronic cases 
The term ammomemia has been ap- 
plied to that complexus of nervous 
symptoms that is supposed to arise 
from the decomposition and absorp- 
tion of urinary substances These 
symptoms may be similar to the 
manifestations of diabetic coma 

Distinct enlargement and fluctua- 
tion in the lumbar region may be 
determined in many cases of pvone- 


phrosis This may also be intermit- 
tent, being detectable vhile there is 
obstruction to the flow of pus and 
vice vei sa According to A H Smith, 
at the menstrual periods pyelitis may 
be subject to marked exacerbations 
simulating renal colic 

In chronic pyelitis with progressive 
atrophy of the kidney uremia is likely 
to terminate the case 

DIAGNOSIS — Besides excluding 
other affections that might be con- 
founded with p}. elitis, it IS important 
to attend to the history of the case 
with a \iew to the discovery of the 
cause, the urinary findings must also 
be studied carefully The very nature 
of this affection makes it often most 
difficult to exclude other affections 
of the urinaiy tract, as nephritis, 
cystitis, and urethritis Any severe 
inflammation of the tract in which the 
lower portion is known to be affected 
IS generally associated with pyelitis 
or pyelonephritis, from the well- 
known tendency to extension by con- 
tinuity 

Epithelium from the pelvis of the 
kidney cannot well be distinguished 
from transitional bladder-cells , but 
given the indications of a pyelitis, its 
calculous cause is at once made clear 
upon the passage of the characteristic 
uratic or oxalatic concretions It 
may happen that the unne from one 
kidney is prevented from flowing by 
the impaction of a stone in the ureter 
The urine may now flow cleai from 
the other and vicariously acting kid- 
ney until, the stone having given way, 
it suddenly increases in quantity and 
changes in character, owing to the re- 
turn of the morphological elements of 
the pyelitis (corpuscles, desquamated 
epithelium, crystals, and debris) 

Catheterization of the ureters and 
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renal pelves, particularly in women, 
as described and practised by Pawlik 
and Kelly, is a certain method of de- 
termining from which side the puru- 
lent urine flows Palpation of the 
ureters through the vagina will some- 
times reveal thickening and tender- 
ness in cy stopyelitis, and ureteral dis- 
tention may sometimes be felt in 
pyelitis calculosa 

Vierordt mentions having seen in 
some cases of pyelonephritis peculiar 
hyaline casts “split like a pair of 
trousers ” Casts and albumin are 
usuallj present when the kidney- 
structure is involved by extension of 
the pyelitis, while marked pain in the 
region of the kidney indicates pre- 
dominant pyelitis, though it does not 
exclude the possibility of coexisting 
nephritis Maiked vesical iintability 
points to associated cystitis , but in 
intense pyelitis with much pus and 
an acid urine, vesical tenesmus may 
also be tioublesome Tubeiculous 
can be discriminated from calculous 
pyelitis, possibly, only by a consideia- 
tion of the history and geneial condi- 
tion, and by the detection of tubercle 
bacilli in the pus The presence of a 
fluctuating tumor m the lumbar 
region is signihcant enough of pus, 
but it IS very difficult to determine 
whether it is due to pyonephrosis 
or perinephric abscess , the history, 
pyuria, and less edematous overlying 
tissues of the former are important 
distinguishing points 

The hemorrhagic pyelitis of Senator, 
Delafield, and others, described as 
occurring m milder forms, and partic- 
ularly in girls of neurotic types, may 
be revealed by the intermittent hema- 
turia and occasional lumbar pain, 
lasting but a few days or a week, 
and followed uniformly by recovery 


Digestive disturbances may be promi- 
nent in these cases 

Much difficulty is sometimes ex- 
perienced in diagnosticating pyelitis 
when coexistent with cystitis — pyelo- 
cystitis It should be recollected that 
their histones differ, pain in the lum- 
bar region being present in the former 
and in the bladder in the latter, acid 
pus is usually characteristic of pye- 
litis Gieat importance attaches to 
the relation of the albumin contents, 
which is from two to three times 
greater with pyelitis 

Of 47 cat.es of pyelitis, 21 had been 
treated for malaria In about half 
the cases of pyelitis the diagnosis 
can be made from local signs indi 
eating kidney trouble, but in the 
other 50 per cent neither the history 
nor a thorough physical examination 
suggests 'll! infection of the genito 
urinary tract Pyelitis is the cause 
of many iincxpl lined fevers Pyelitis 
of the pseudomalarial type may be 
diMilcd into two groups — acute and 
chrome Ihe acute c iscs may be ot 
short dur ition or last for weeks 
while the p iticnt is being dosed with 
quinine Ihe chronic cases are not 
sei frinkly septic but give rise to 
periodic aching of the limbs, chilly 
feelings, night sweats, etc The uri 
nary findings m ly be insignificant 
and catheterization is absolutely 
necessary in women to avoid con 
taminating cellular elements from the 
external genitalia The real diffi 
culty IS excluding pulmonary tu 
berculosis, always suggested by the 
history The diagnosis depends on 
the cellular elements in the urinary 
sediment, with the constitutional 
symptoms D Vanderhoof (Jour 
Amer Med Assoc , Apr 20, 1912) 
With the patient sitting erect, but 
relaxed, lightly palpate the lumbar 
muscles If one kidney is the seat 
of an inflammatory process, the mus- 
cles on that side will feel firmer than 
normally Pottenger (Jour Amer 
Med Assoc , Mar 29, 1913) 
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ETIOLfOGY — The causes of pye- 
litis are practically of secondary 
origin They are mainly as follows 

(1) renal calculi [the most frequent] , 

(2) urethritis, cystitis, or ureteritis 

extending upward, (3) retention of 
decomposed urine in the pelvis of the 
kidney , (4) renal affections, or 

tubercle, carcinoma, and acute ne- 
phritis, (5) specific fevers, including 
influenza, perhaps, (6) other foreign 
bodies than stones , (7) irritating 

diuretics Regarding the cause 
first mentioned, it should be pointed 
out that calculous pyelitis may re- 
sult from the irritation of the con- 
stant presence and passage of small 
stones ('‘gravel”), or even of uric 
acid “sand,” as well as from the 
large dendritic concretions that send 
offshoots into the calyces Exten- 
sions of inflammation to the pelvis 
from lower portions of the urinary 
tiact may occur in protracted cases of 
such affections as gonoiiheal ure- 
thritis and puerperal and calculous 
cystitis Obstructive pyelitis some- 
times follows the impaction of renal 
calculi or of other foreign bodies in 
the ureter when there is pre-existing 
inflammation of the tract or when, as 
usually happens, there is chemical 
irritation from the decomposition of 
the accumulated urine There may 
be obstruction in the bladder and 
urethra, as from enlarged prostate, 
stricture, or phimosis When pyelitis 
is primary in oiigin it is due to ex- 
posure to wet and cold 

The literature of gonorrheal pye- 
litis includes only about 20 cases 
The special features are the insidi- 
ous onset without symptoms refer- 
able to the kidney, the seventy and 
duration of the posterior urethritis 
and cystitis, and a lack of fever and 
toxic symptoms The infection. 


though severe, was confined to the 
urinary mucosa without involving the 
deeper structures L C Lehr (Jour 
Amer Med Assoc , July 6, 1912) 

Malnutntion, constipation, and low- 
ered tonicity of the abdominal 
muscles are factors predisposing to 
pyelonephritis , tendency to renal 
abnormalities on the right, dextro- 
torsion of the uterus, and predomi 
nance of positions in the right oblique 
diameter favor the infection of the 
right kidney 

Infection by the colon bacillus is 
most common, direct transmission 
through the intestinal walls being the 
probable mode of entrance O’Con- 
nor (Boston Med and Surg Jour, 
Nov 7, 1912) 

Pyelitis IS not infrequent in preg- 
nancy and the puerperium {pyehtts 
gravtdarwn) The cause in these 
cases may be either pressure on 
one or both ureters by the preg- 
nant uterus, or bacterial infection of 
the urinary tract, as by B coli, the 
gonococcus, pyogenic organisms, or 
the tubercle bacillus Traumatism 
and lowered general vitality are also 
possible etiological factors The con- 
dition appears to be slightly more fre- 
quent in primiparae, and begins, usu- 
ally, either in an insidious or stormy 
manner, from the fifth to the eighth 
month of pregnancy (Chase) 

Pyelitis IS common in newly mar- 
ried women The recognition of 
defloration and coitus as causes ot 
pyelitis IS most important, as it re- 
lieves both the physician and the 
husband of the embarrassment which 
a diagnosis of gonorrhea often 
causes When urinary antiseptics 
fail to cure the condition early, local 
treatment should be employed Even 
slight symptoms of cystitis in newly 
married women should not be 
Ignored, for they may be the start- 
ing point of pyelitis gravidarum 
Wildbolz (Corresp Blatt f schwei- 
zer Aertze, Jan 1, 1912) 
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Pyelitis IS also a not uncommon 
condition in children, being typically 
preceded by an acute infection, often- 
est influenza Still leports that 23 
out of 26 of his cases in childien 
under 1 year of age weie in females 
These children often became sud- 
denly cold, blue, and collapsed 
Straining or discomfort in, or fre- 
quency of, micturition was rarely 
present 

Whooping-cough, scarlet fever, and 
megacolon are particularly liable to 
entail pyelocystitis in children The 
clinical pictures vary widely The 
toxic form is the most severe The 
author encountered such cases among 
breast-fed infants during the heated 
term The temperature ran up to 
42° C , and unconsciousness and 
vomiting supervened, in some cases 
diarrhea Langstein (Med Klinik, 
Sept 14 1913) 

In the pyelocystitis of infancy the 
symptoms as a rule do not point to 
the urinary tract The onset is usu- 
ally sudden with high and peisistent 
rise of tempeiature and little else 
The urine shows a distinct hacilluria 
Within 24 to 72 hours pus makes its 
appearance The colon bacillus is the 
most frequent causative factor Gru- 
lee (Northwest Med , xvii, 82, 1918) 

Infections pyelitis may result from 
small-pox, diphtheria, typhus, scai- 
let, and typhoid fevers, and is prob- 
ably pioduced by the toxic substances 
eliminated Nephiitis as commonly 
associated with it (pyelonephritis) 
Parasites — such as the echinococcus, 
distoma, stiongylus, and filaiia — may 
give rise to pyelitis 

Canthandes, cubebs, copaaba, tui- 
pentine, etc, and diabetic urine even 
may in rai e instances excite this 
affection 

PATHOLOGY —The morbid 
changes in the simple catarrhal 
variety of pyelitis consist of a con- 


gested, swelled, and sometimes ecchy- 
motic, mucous membrane covered 
with a viscid, smooth exudation of 
mucopus and desquamated epithe- 
lium The mine in the pelvis of the 
kidney is turbid from the admixture 
of pus-coipuscles and epithelium In 
calculous pyelitis, owing to prolonged 
and seveie irritation, purulent inflam- 
mation and ulceration prevail, and the 
1 enal structure is also involved by ex- 
tension {pyelonephritis) Renal ab- 
scesses are thus formed, and small, 
dark calculi are found frequently, 
mingled with the pus in numerous 
small abscess cavities, or, perhaps, 
the destioyed lenal parenchyma may 
be entiielj leplaced by one large 
abscess {pyonepJirons) 

A diphthei itic inflammation, with 
the foimation of a false membrane 
and sloughing of the pelvis, some- 
times follows the seveie infection of 
the specific feveis Marked hemor- 
ihagic aieas may also be seen In 
tubeiculous pyelitis theie is usually 
asboci ited a nephiitis with areas of 
tulieiculous softening and ulceration, 
and later pyonephrosis In certain 
chronic cases of pyelitis there may be 
cheesy masses of inhltiation affecting 
the kidney-stiucture, calcification of 
these ma;y ensue 

Peisistent obstiuction leading to 
pyelitis is associated with dilatation 
of the pelvis from retention of urine 
oi pus {pyonephi osis) This, in turn, 
fiom piolonged pressure, causes the 
marked atrophy of the secreting 
structure of the kidney that is seen in 
such cases There is also an increase 
in the interstitial tissue with second- 
ary contraction 

Surgical kidney, so called, which is 
an acute suppurative nephritis, is the 
lesult of an acute bilateral pyelitis 
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due to the extension upward of a 
severe cystitis Acute suppuration 
or interstitial inflammation of the kid- 
ney, due to metastatic or miliary ab- 
scesses, occurs as a complication of 
pyemia 

PROGNOSIS — Renal complica- 
tions always make the pyelitis a 
serious affection Catarrhal cases 
recover Calculous pyelitis tends 
toward chronicity Pyelonephritis 
and pyonephrosis are likely to end 
fatally from exhaustion or uremia 
Perforation and the discharge of pus 
into the peritoneal cavity, pleural sac, 
intestine, and bronchi, even, may pre- 
cede death The gravity of all cases 
of pyelitis depends upon the causes 
and upon the tendency to consecutive 
suppuration 

Eighteen out of 26 women with 
pregnancy pyelitis proceeded to term 
with living children, 5 others had 
living children born prematurely, 1 
woman aborted, and 1 developed 
eclampsia All recovered These 
comparatively good results are as- 
cribed to routine direct medication 
of the kidney pelvis, without opera 
tive measures Weibel (Arch f 
Gynak, Bd c, Nu 2, 1914) 

In the pyelitis of infancy and child- 
hood there is piactically no dangei to 
life Under appropriate treatment re- 
covery in a few weeks is usual, 
though the condition may return at 
intervals for many months (Wyman) 
TREATMENT —This vanes ac- 
cording to the cause the latter needs 
to be removed, its effects counter- 
acted, and its return avoided The 
treatment of calculous pyelitis is es- 
sentially that of nephrolithiasis Pri- 
mal y inflammation of the lower por- 
tion of the urinary tract must be 
combated, causes of urinary retention 
and decomposition must be dimin- 


ished, infectious fevers must be judi- 
ciously handled, and irritating diu- 
retics withheld 

In all forms of pyelitis local meas- 
ures are useful, in the form of hot- 
water bags, fomentations, dry cup- 
ping, etc Internally, the use of 
diluents is to be encouraged, espe- 
cially the alkalme mineral waters, 
flaxseed and moss teas, barley water, 
lemonade, skimmed and butter milk 

In acute cases milk should consti- 
tute the chief element in the diet, 
cereals with sugar and cream, and 
bread and butter making up the re- 
mainder In chronic cases a diet 
similar to that appropriate in chronic 
nephritis should be prescribed, all 
condiments, nch articles, preserved 
meats, and other renal irritants being 
prohibited Copious water drinking 
IS usually to be recommended Alco- 
holic beverages must be given up 

A complete transformation may 
follow suddenly on ordering a co- 
pious intake of water in the pyelitis 
of children, even when uremic symp- 
toms are pronounced Langstein 
(Med Klinik, Sept 14, 1913) 

Among drugs selected for their 
soothing properties are potassium 
citrate, uva ursi, and buchu Altering 
the reaction of the urine from acid to 
alkaline with potassium acetate or 
bitartrate, or from alkaline to acid 
with sodium benzoate or salicylate, 
may prove of value by providing a 
less favorable medium for the prop- 
agation of the bacteria present 
(Meara) In the event of suppuration 
surgical intervention is necessary 
Irrigation by means of Kelly’s 
ureteral catheter may be practised 
with good results in females suffer- 
ing from purulent pyelitis Opera- 
tion through the back is usually 
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indicated in pyelonephritis and pyone- 
phrosis In chronic pyelitis such 
locally stimulating or antiseptic drugs 
as phenyl salicylate, hexamethylena- 
mine, methylene blue, and the oils of 
turpentine, sandalwood, jumper, co- 
paiba, and engeron may be tried 

Satisfactory results in pyelitis 
gravidarum from assumption of the 
sitting posture, thus favoring drain- 
age of the renal pelvis into the 
bladder P M Pilcher (Surg, 
Gynec and Obstet, Feb, 1910) 
According to Opitz, pyelitis of 
pregnancy is due to compression of 
the right ureter by the enlarged 
uterus The writer observed 2 cases 
in which the condition was cured by 
the simple method of lying on the 
left side The symptoms and urine 
cleared up within two weeks N 
Markus (Berl klin Woch, Apr 24, 
1911) 

Alkalinization of the urine with 
potassium citrate recommended in 
pyelitis of children The only g luge 
of efficiency of the dosage is the re- 
action of the urine Eight to 10 
grains (0 5 to 0 65 Gm ) every two 
hours for an infant mid 20 (1 3 Gni ) 
or more gr iins every two hours 
for a child three ye irs old are uiteii 
required If potassium citrate dis- 
turbs the digestion the alkalini/ ition 
of the urine may be maintained by 
potassium or sodium bicarbonate 
G F Still (North of England Clin 
Jour, Jan, 1912) 

In pyelonephritis of pregnancy 
pain is treated by warm applications 
to the loins, and if necessary to the 
abdomen, and with tincture of 
hyoscyamus, 30 minims (18 cc) 
t 1 d Sometimes great relief is ob- 
tained by having the foot of the bed 
raised 1 or 2 feet, while in other 
cases a sitting posture may give 
relief As a rule, the pain soon 
yields to treatment 

Interruption of the pregnancy 
should be avoided if possible, and 
expectant treatment always given a 
fair trial If both kidneys are af- 


fected, and the condition does not 
yield to medical treatment, and the 
patient’s general condition is going 
from bad to worse, it may be neces 
sary to empty the uterus Andrews 
(Brit Med Jour, May 18, 1912) 

Vaccine treatment of gonorrheal 
pyelitis failed Injection of large 
quantities of a comparatively weak 
solution of silver nitrate gave ex 
cellent results, with the least amount 
of chemical or mechanical irritation 
L C Lehr (Jour Amer Med Assoc, 
July 6, 1912) 

Alkaline treatment is often suffi 
cient m the pyelitis of infancy and 
childhood The unne should be 
made highly alkaline If it does not 
clear up under this treatment, hexa 
methylenamine in doses of 1 to 3 
grains (0 06 to 0 2 Gm ) should be 
used Tf the unne is alkaline, it 
should be made acid with sodium 
benzoate or benzoic acid, and then 
tested for formaldehyde until it is 
shown to be present, while the dose 
of hexamethylenamine is increased 
and irritation of the kidney carefully 
watched for Tf the trouble still con- 
tinues large doses of hexamethy- 
lenamine may be given, with autog 
enous vaccines every three or four 
days beginning with 25 000 000, and 
increasing to 160 000 000 The large 
doses of hexamcthylenamine should 
not be continued for more than a 
week at a time hut should then be 
discontinued for several days and 
started again at the same maximum 
dose^ — 25 grains (16 Gm ) daily for 
a child of 6 months, 25i to 45 grains 
(16 to 3 Gm ) daily for a child of 
from 9 to 12 months The urine 
should be carefully watched for signs 
of renal irritation E T Wyman 
(Boston Med and Surg Jour, Apr 
2, 1914) 

To effectively treat pyelocystitis m 
infants, the infective organism should 
be attacked For this purpose, large 
quantities of alkalies should be given 
To a baby under 6 months one may 
give 10 grains (0 6 Gm ) of soda bi- 
carbonate and 10 grams (0 6 Gm ) of 
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potassium citrate every 2 hours, night 
and day, continued from 4 to 7 days 
After improvement sets in hexa- 
methylenamme is given, 3 to 5 grains 
(0 2 to 0 3 Gm ) 6 times daily Autog- 
enous vaccines gave no results C G 
Grulee (Northwest Med, xvii, 82, 
1918) 

Bovet and Huchard recommend 
treatment of infectious pyelonephritis 
by h3rpodermoclysis of normal saline 
solution 

Surgical measures are indicated in 
severe purulent pyelitis, pyelone- 
phritis, and pyonephrosis 
PERINEPHRIC ABSCESS 
SYNONYM —Perinephritis 
DEFINITION — Suppurative in- 
flammation of the connective tissue 
enveloping the kidney 

SYMPTOMS — The patient has a 
dull, throbbing pain over the kidney 
region that is increased by motion, 
when the abscess is large and presses 
on the large nerve-trunks, the pain 
shoots downward into the leg on the 
same side There may be a sensation 
of numbness Palpation of the 
region will usually elicit pain and 
tenderness The patient becomes 
piostrated, weak, and often emaci- 
ated Flexuie of the thigh on the 
affected side is common Fever of a 
marked remittent or intermittent type 
with alternating chills and profuse 
sweating is present, indicating sup- 
puiation When the kidney is in- 
\olved, pus IS found in the urine 
Later there is a localized swelling 
over the affected region and a grad- 
ual tumefaction of the lumbar area, 
progressing slowly, the skin becom- 
ing smooth, shiny, and edematous 
In advanced cases fluctuation is fie- 
quently present, and if the case is 
tending to a favorable issue signs of 
“pointing” appear 


DIAGNOSIS — The condition may 
be somewhat obscured by a tendency 
of the pus to burrow downward, as 
distinct local symptoms will in that 
case be absent If the psoas is in- 
volved symptoms of coxitis will ap- 
pear, and the pain will be referred to 
the knee-joint The diagnosis is 
generally easy In cases of doubt as 
to whether the swelling is an abscess, 
a hydronephrosis, or a solid mass an 
aseptic exploring needle will usually 
clear up the diagnosis 

Pam referred to lower limb of 
same side is of considerable diag- 
nostic value in perinephric abscess 
There are both pain and tenderness, 
particularly marked along external 
cutaneous nerve just below the an- 
terosuperior spine and on the ex- 
ternal aspect of the thigh Belikov- 
Chtomitch (Med obozrenie, Semaine 
med, Oct 29, 1913) 

In differentiating this condition 
from suppurative pyelitis or from 
pyelonephritis we are aided by the 
fact that in the latter there is a dimin- 
ished secretion of urine, while in the 
former interference with the renal 
secretion less often occurs More- 
over, in the latter, blood and pus are 
found in the urine , in the former, 
however, while the urine is free from 
blood, pus may be present, and casts 
are generally absent 

ETIOLOGY — W hen not produced 
by trauma pennephntic abscess is 
most often a result of puiulent pyelo- 
nephritis or pyonephrosis It is, 
therefore, generally secondary It 
may also be due to an extension of 
inflammation arising in the ureter or 
pelvis of the kidney, pelvic, appen- 
diceal, or hepatic abscesses, spinal 
caries (psoas abscess), and empyema 
Permephntic abscess may complicate 
tuberculous processes in the kidney 
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and suppurating new growths, as car- 
cinoma and cysts (including the 
echinococcus) As rare causes may 
be mentioned severe infections as 
typhus fevei, small-pox, and pyemia 
In some cases no cause can be 
assigned 

PATHOLOGY —The lax adipose 
tissue toiming the fatty capsule m 
which the kidney i eposes and the ad- 
jacent retiopeiitoneal tissue aie usu- 
ally the seat of the suppurative 
process, which usually begins pos- 
teiioi to the kidney While there 
may be, at the start, a collection of 
small abscesses a single laige abscess 
IS usually found The abscess walls 
are at fiist soft and inclined to be 
shieddy, latei, as in the chionic 
cases, thick and fibious When the 
accumulation of pus is laiqe an extei- 
nal bulging in the affected lumbai 
legion may be seen The pus has a 
tendency to buiiow into the adjacent 
tissues, most ficquently down waul 
toward the iliac fossa, when it may be 
found pointing m the gioin ncai 
I’oupaits ligament It ma\ , how- 
evei, buiiow backwaid and discliaige 
thiough the skin in the loin Moie 
rarely the pus peifoiates the dia- 
phragm and finds its way into the 
pleural cavity oi lungs, oi the abscess 
may ruptuie into the colon, vagina, 
bladdei, oi peiitoneal cavity Occa- 
sionally the pus is thin and has a very 
offensive odor, due to infilti ated 
mine When caused by calculous 
pyonephrosis, calculi may be found in 
the abscess, having ulcei ated through 
the walls of the kidney or its pelvis 
The adjacent peritoneum often be- 
comes thickened or hypertrophied 
In rare cases, giving rise to no symp- 
toms during life, fibrous adhesions 
and a firm, thickened, and fatty cap- 


sule will be found sui rounding the 
abscess at the autopsy This capsule 
may be so tough and adherent that 
some foice is required to separate it 
fiom the pioper capsule of the kidney 
PROGNOSIS— If the abscess 
points exteinally in the lumbar 
region the prognosis, though favor- 
able, should be a guaided one It is 
always unfavorable if it ruptures into 
the pel itoneal cavity, groin, bowel, or 
bladder 

TREATMENT — The treatment is 
in all cases suigical and calls for free 
incision and drainage 

Of 36 caijct, collected, 25 were in 
malcb Ihe age of the oldest patient 
was 60 and of the youngest, 10 The 
right side was affected in 23, the left 
in 13 The source of infection was 
unknown in 20 cases, m 2 there was 
pyonephrosis, 2 others were probably 
of re ml origin, there was urethral 
infection in 2, influenza preceded 2, 
3 were possibly derived from pelvic 
disease peripheral suppurations prob 
ihly e uised 2 and tr luma was prom- 
inent in 3 Postunl changes were 
noted in 10 eises, in the mam being 
i tendeney to ilex the corresponding 
thigh, though in sever il there was 
some spin il curving and in 1 with 
seiitie pain flexion of the thigh was 
presented Pulmonary phenomena 
were seen in 13 cases, varying from 
a simple cough to a fatal septic pneu 
inonia Ihe urine was normal in IS 
cases, praetic illy normal in S, hav- 
ing a trace of albumin with casts, 
ete , in 12, and showing pus in 4 
Ihe pus yielded sterile results in 2 
cases, colon bacillus in 6, staphy- 
lococci in 5, Staphvlococcus aureus in 
4, Staphylococcus albus in 2, Staphylo- 
coccus aureus and albus m 1, strepto- 
cocci in 2, and streptococci and pneu- 
mococci in 1 Thirty-five abscesses 
were evacuated, 1 patient declined 
operation and was discharged, 30 
patients recovered and 5 died — z. 
mortality of 14 3 per cent M B 
Miller (Annals of Surg, Mar, 1910) 
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AMYLOID, LARDACEOUS, OR 
WAXY KIDNEY 

It IS an open question whether this 
condition should be considered sepa- 
rately, since it IS but a local manifes- 
tation of a widespread process due to 
various causes syphilis, tuberculosis, 
etc It also appears as the manifes- 
tation of the degenerative process of 
advanced Bright’s disease, especially 
in the foim lollowing low fevers It 
has already been alluded to in the 
article on Bright’s Disease, Vol I 

SYMPTOMS — The condition it- 
self may not present distinct clinical 
features There is usually found a 
history of long-continued suppuration, 
01 of syphilis , perhaps of alcohol 
The urine generally gives very fairly 
characteristic indications Its quan- 
tity IS increased, its specific gravity 
is somewhat, but not greatly, dimin- 
ished, varying from 1015 down to 
1005 It IS usually singularly clear 
and translucent, and on standing 
yields very little sediment Under 
the microscope may be found a few 
casts, which aie generally broad, h>a- 
line, fatty, and granular The amy- 
loid reaction may be obtained with 
the hyaline casts Serum-albumin 
and globulin may both be present in 
the urine, but a seemingly diagnostic 
condition, according to Salkowski and 
Senator, is the high pioportion of 
globulin as compared with the serum- 
albumin In later stages, when de- 
generation has set in, the urine be- 
comes 1 educed in quantity, is mostly 
turbid, and then presents under the 
microscope the morphological signs 
belonging to the degenerative proc- 
ess There are associated with this 
condition of urine anemia, debility, 
but not often much dropsy, with the 
characteristic transparent and deli- 


cate complexion There is usually 
degeneration of blood , often diar- 
rhea and vomiting Cerebral symp- 
toms are not at all common The 
arteries are usually soft, and the 
heart generally shows very little 
change Death comes by wasting, 
diarrhea, inflammation, and the kin- 
dred affections of the liver and other 
organs (W M Ord) 

DIAGNOSIS — ^The diagpiosis can- 
not usually be made from the urinary 
examinations alone But if follow- 
ing syphilis, tuberculosis, or chronic 
bone suppuration, the urine is found 
to be albuminous, of low specific 
gravity, and increased in quantity, 
and the hver and spleen are enlarged, 
the diagnosis of amyloid disease may 
be made with comparative certainty 
ETIOLOGY — Amyloid kidney is 
usually associated with amyloid de- 
generation in other organs, as the 
liver and spleen, as is the result 
of wasting diseases, tubeiculosis of 
the lungs or intestines, syphilis, espe- 
cially tertiary, chronic bone suppura- 
tion, or other chronic suppurative 
piocesses, as chronic empyema, intes- 
tinal ulceis, or vesicovaginal fistulse 
It may sometimes be a sequel of gout, 
malaria, leukemia, cancer, or chronic 
valvular insufficiency 

PATHOLOGY — Macroscopic ex- 
amination shows the kidney to be 
firm, laige, smooth, and pale, green- 
ish or yellowish white, and the sur- 
face smooth, shiny, and often mot- 
tled when the stellate veins are 
prominent The capsule is thickened, 
but IS easily detached Upon section 
the surface appears homogeneous, 
anemic, or “bacon-like,” particularly 
in the cortical region, which is widei 
than normal, the pyramids are deep 
red in color and slightly infiltrated 
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The Malpighian tufts, which aie the 
parts most affected by the waxy 
change, are translucent An applica- 
tion of Lugol’s iodine solution to the 
amyloid areas will produce a mahog- 
any-red color If then a weak dilu- 
tion of sulphuric acid is applied, a blue 
or violet tint is produced, if a 1 per 
cent solution of methyl violet is used 
instead, a red color appears 

Accompanying this degeneration is 
a diffuse nephritis, — with fatty degen- 
eration affecting the epithelium of the 
tubes especially, — glomeiulitis, and 
thickening of Bowman’s capsules 
The advanced cases show marked 
atrophy of the secietoiy structuies 
The small, granular kidney is less 
subject to amyloid mhltration than 
the large, white kidney 

Caidiac hypei trophy does not al- 
ways coexist with amyloid lenal dis- 
ease 

PROGNOSIS —a his depends to a 
great extent upon tlie disease which 
is the cause of the amyloid condition, 
but IS usually very gtavc In maikcd 
cases death occuis aftei a pciiud vaiy- 
ing fiom seveial weeks to scvcial 
months 

TREATMENT — 1 he oiiginal dis- 
ease IS to be tieated accoidms* to in- 
dications, while the kidney tiouble 
will be best met by the lemedies and 
geneial dietetic and hygienic meas- 
ures used in chionic Blight’s disease 
(g , Volume II) Iodide of iron may 
be used for its alterative effects, and 
palatable and easily assimilable fats 
(cream, butter, olive oil) and tonics 
deserve tiial Creosote and its piep- 
arations are indicated in tuberculous 
cases, mercurials and the iodides in 
syphilitics , malarial cases improve 
under the use of iron, arsenic, and 
qumme 


SYPHILIS 

Syphilis of the kidney is usually a 
tertiary manifestation of lues, al- 
though It may appear in the second- 
ary stage 

SYMPTOMS— Except in amyloid 
degeneiation of the kidney there are 
no pioper symptoms that are pathog- 
nomonic of this condition 

A special form of renal syphilis has 
been described by Wagner, who calls 
It acute syphilitic glomerulonephritis, 
having hematuria as a distinctive fea- 
tuie, and a rapid end with uremic 
symptoms 

It IS still uncertain whether the 
disease is the result of the action of 
toxins, or of a settlement of spiro- 
chetae in the kidney The serum re- 
action IS always well marked R 
Bauer and P Habetm (Wiener klin 
Woch , July 3, 1913) 

The writer has found congenital 
syphilis of the kidneys relatively fre- 
quent at necropsies The manifesta- 
tions "ire scltiotic atrophy gummas 
and retention sts Ihe condition is 
not ehai leteii'^tie of eonqenital syph 
lilt, hut in some instanecs occurs in 
an acute inteistitnl iiul parenchyma 
tons loiin or as a condition of chronic 
sclerous atiophy Lanelli (Pediatna, 
May, 1918) 

PATHOLOGY —Till ee forms of 
syphilitic infccticin of the kidney 
are observed amyloid degeneration, 
which IS the commonest foim , chionic 
inteistitial ncphtitis, and gumma 
TREATMENT —The tieatment is 
that of the primary dibeabe (syphilis) 

Cure of the syphilitic nephritis 
which may be superimposed upon an 
already impaired kidney, and is char 
actenaed by a specihc alteration of 
the glomeruli, is best accomplished 
by a carefully combined mercury 
and salvarsan. treatment E Hoff- 
mann (Deut med Woch, Feb 20, 
1913) 
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TUBERCULOSIS 

DEFINITION — ^This may be pri- 
mary or secondary, the latter being 
the more frequent form It may 
affect one or both kidneys, but gen- 
erally remains unilateral for some 
years before the other kidney is 
involved 

SYMPTOMS —There may be 
either no renal symptoms or none 
until late in the disease, but the symp- 
toms of pyelitis are usually present 
For a considerable time pyuria may 
be the only symptom, this usually in- 
dicates cystitis, but with that condi- 
tion vesical tenesmus and frequent 
micturition are associated There is 
usually pain referred to the affected 
side, often like that of renal colic 
Hematuria is not infrequently met 
with , indeed, it may be the initial 
symptom In 203 cases Braasch 
found bladder irritability in 86 per 
cent and hematuria in 60 per cent 
Tuffier suggests the use of the cysto- 
scope in order to tiace the origin of 
the hematuria Tubeicle bacilli are 
often found in the urine, but not in the 
miliary form Polyuria and albumi- 
nuria aie sometimes present The 
urine may also contain tube-casts, but 
more often pus-cells Cheesy masses 
of appreciable size are occasionally 
seen in the urine 

When the affection becomes ad- 
vanced, chills, fever of a suppurative 
type, emaciation, and progressive as- 
thenia appear An extensive lesion 
may exist, however, without giving 
rise to marked general symptoms 
Tuberculous lesions, especially of the 
lung, are often coexistent 

DIAGNOSIS — This is easily made 
if tubercle bacilli can be found, or if 
tuberculosis of the lungs or other 
organs are associated with the renal 


trouble The tuberculin test will 
aid diagnosis Chevassu recommends 
the antigen reaction of Debre and 
Paraf Inoculation experiments with 
the urine may be made on animals, 
but the bacilli may reach the urine 
from more distant parts than the kid- 
ney Ureteral catheterization may 
decide which kidney is involved 
when hematuria is a prominent symp- 
tom The use of the X-ray after in- 
jections of 20 c c of a 10 per cent 
solution of collargol into the ureters 
IS of diagnostic aid From calculous 
pyelitis tuberculous nephritis may be 
differentiated by the facts that iii 
the latter the pain is less severe, the 
tumor-mass smaller, and the hemoi 
rhage less frequent 

The writers examined with the 
Rontgen rays 11 patients with renal 
tuberculosis The findings in the 
kidney after nephrectomy were com- 
pared with the Rontgen-ray findings 
after injection of 20 c c of a 10 per 
cent solution of collargol, and dem- 
onstrated the great diagnostic value 
of the Rontgen rays, supplementing, 
confirming, or first rendering posi- 
tive the diagnosis The findings are 
typical, and permit an exact anatomic 
orientation before the operation A 
V Lichtenberg and Dietlen (Mitteil 
a d Grenzgeb der Med u Chir, Bd 
xxiii, Nu S, 1911) 

When the kidney is totally de- 
stroyed, and large masses of caseous 
material occupy its space, the X-ray 
IS a valuable means of diagnosis G 
Soderlund (Folia Urologica, Sept , 
1912) 

Excision of a portion of the mucosa 
from the meatus of the ureter can 
show the presence of miliary tuber- 
cles at a period when all other evi 
dence of renal tuberculosis is absent 
Miliary tubercles may be present in 
this tissue when the only visible 
change in the mucous membrane, 
even for the trained eye, is the ap- 
pearance of “edema ” The excision 
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of this portion of the mucous mem- 
brane permits a positive diagnosis 
to be made when it is impossible to 
use the ureteral catheter, when in- 
oculations into lower animals prove 
negative, when the urine is com- 
pletely clear, and when the disease 
presents practically no symptoms 
Buerger (Amer Jour of Surg , Feb, 
1913) 

The most prominent symptoms of 
renal tuberculosis are those referable 
to deranged bladder functions In- 
termittent pyuria suggests it Pyuiia 
without demonstrable bacteria by 
smear or culture in a cathetenzed 
specimen is likewise suggestive In 
the absence of mixed infection the 
temperature is normal or shows only 
a slight evening elevation While 
enlargement of the diseased kidney 
IS usually manifest on palpation, it 
IS important to remember that com- 
pensatory hypertrophy may lead to 
erroneous conclusions in determining 
the diseased organ Thickening of 
the vaginal portion of the ureter is 
of value in diagnosis, but by no 
means characteristic of tuberculous 
infection The tuberculin reaction is 
of doubtful value The most im- 
portant diagnostic agent is the cysto- 
scope Only by its use can one 
determine the extent of disease as 
well as the condition of the opposite 
kidney 

The Bloch method of inoculation 
of guinea-pigs (injection in the in- 
guinal region, after slight injury to 
the inguinal glands by compression) 
should be used The diagnosis may 
thus be made in at least 77 3 per 
cent of the cases in ten days, as 
compared to six weeks by the sub- 
cutaneous or mtrapentoneal methods 
Keene and Laird (Amer Jour Med 
Sci, Sept, 1913) 

The diagnosis of renal tuberculosis 
may be sin^ple or, on the other hand, 
the most difficult of all urinary les- 
ions, often requiring preliminary 
treatment to allay acute symptoms 
and repeated cystoscopic examina- 
tions over a long period of time The 
treatment cannot be outlined from a 


study of the symptoms, but it is most 
important that the remission of symp- 
toms, often for long periods of time 
should not be accepted as a cure' 
The effort on the part of nature to 
limit the lesion should be utilized and 
encouraged Bugbee (Surg, Gynec 
and Obstet , xxvi, 579, 1918) 

ETIOLOGY — Age and sex are 
prominent factois Most cases occur 
in middle life, thoug'h they may occur 
earliei or latei Males are more fre- 
quently aflfected than females 

The causative agent is the tubercle 
bacillus, which i caches the kidneys m 
the blood-stream, pioducing primary 
tuberculous nephritis, through the 
lymphatics, and by direct extension 
fiom adjacent structures 

PATHOLOGY — The calyces and 
apices of the pyramids (papillae) are 
the initial location of the tubercles, 
liom whence they extend to the pelvis 
of the kidne>, so that pjonephrosis 
may be the eaily condition The 
piocess then attects in turn the 
uicteis, bladdei, and prostate In 
lare cases the piocess apparently 
oii^iiicilcs in the bladder oi prostate 
and extends upwaid The tubercles, 
aftei becoming deposited in the vari- 
ous locations, pass thiough the same 
changes as elsewheie — caseation, ne- 
ciobife, and suppuiation — and in the 
couise of these changes the renal tis- 
sue IS destio>ed to a greater or less 
extent, entailing the formation of 
cheesy cysts, often impregnated with 
lime-salts When the bacilli reach 
the kidney through the blood-stream 
(hemogenic infection) the process 
may be limited to the cortex, and 
produce nodular tuberculosis with 
cheesy masses with but slight loss of 
the kidney tissue It is generally 
conceded that the infection of the kid- 
ney is almost always hematogenous, 
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nevertheless, in a small number of 
cases renal tuberculosis is undoubt- 
edly an ascending- process For a con- 
siderable period the disease is unilat- 
eral, though in most instances both 
kidneys become involved Halle and 
Motz in 132 cases found a single kid- 
ney involved in 89 cases Dissemi- 
nated tubercles in both kidneys are 
found in acute miliary tuberculosis, 
but here caseation and necrosis sel- 
dom occur 

PROGNOSIS — Most cases of uni- 
lateral renal tuberculosis become bi- 
lateral if not suitably treated The 
prognosis thus depends upon the 
piomptness with which the condition 
IS recognized and surgical treatment 
applied 

Wildbolz found that without inter- 
vention most patients with tubercu- 
losis of the kidneys die in the course 
of five years About 20 per cent live 
from five to ten years, and those who 
live beyond ten years are very few 
In a series of 168 non-operated pa- 
tients the writer found that S3 per 
cent had died, and 47 per cent were 
living, 11 3 per cent died the first 
year, 23 per cent, between the first 
and fifth year, 15 9 per cent, before 
the end of the tenth year, and but 3 
per cent lived beyond the tenth 
year The average age which men 
live IS four years and ten months, 
while the average that women live 
IS five years and five months Raffin 
(Jour d’Urol, Oct, 1912) 

An unusual complication of renal 
tuberculosis is closed pyonephrosis 
(pyonephrosis tuberculosa occluda of 
Zuckerkandl), which develops after 
an obliteration of the renal pelvis or 
ureter 

The perirenal and periurethral in- 
terstitial tissue can also be affected, 
and at times a cold abscess is formed 
along the psoas, suggesting an affec- 
tion of the spine (Smirnow) 


Closed pyonephrosis presents greater 
difficulties in certain cases for diag- 
nosis than any other condition 
of the kidney In the majority 
of cases there is a renal distention 
showing Itself by a lumbar or abdom- 
inal swelling In a smaller number 
there is no swelling, and the affected 
organ is atrophic The cases can be 
divided into the following groups 1 
The bladder is tuberculous In the 
region of the supposedly diseased 
kidney a large tumor, the pyone- 
phrotic sac, is found The ureter on 
this side IS impermeable Diagnosis 
IS easy 2 The bladder is normal 
One ureter is impermeable and on 
this side there is a tumor in the 
kidney region Diagnosis is possible 
from the history of the case, and the 
symptoms referable to other organs 
3 The tuberculous involvement of 
the bladder is far advanced and cys- 
toscopy IS impossible An enlarged 
kidney can be palpated Diagnosis 
IS possible only by exploratory in- 
cision The enlarged kidney may be 
healthy and only hypertrophied, 
while the other kidney is atrophic 
and tuberculous H A Fowler 
(Jour Amer Med Assoc , Jan 3, 
1914) 

TREATMENT —Where but one 
kidney is diseased, its surgical re- 
moval at the earliest practicable time 
IS definitely indicated, as there is at 
piesent no evidence of a curative re- 
sult from medical treatment, and the 
more time is lost the greater the 
chance that the infection will have 
passed to the opposite kidney or the 
ureter and bladder If pus and bac- 
teria have already been found, how- 
ever, in the urine from both ureters, 
or where the patient with unilateral 
involvement refuses operation, ne- 
phrectomy IS contraindicated, and 
medical measures will have to be de- 
pended on (According to Hunner, 
where one kidney is so diseased as to 
be largely devoid of function while 
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the activity of the other is only 
slightly curtailed, removal of the 
former usually results m inci eased 
function of the latter ) The general 
treatment should be that appiopiiate 
for tuberculosis of the lungs, includ- 
ing a generous diet of nouiishing 
food, fresh air, rest, and proper hy- 
giene In patients who react well 
cold baths in the foim of a sponge, 
shower, or plunge are benehcial 
Woolen underclothing should be 
worn by prefeience 

The writer operated in 52 out of 
100 cases of tuberculosis of the 
kidney, with a mortality of S cases 
In 140 operations on the kidneys the 
only death from ren il insufhcKncy 
was in a case in which he w is un ible 
to apply beforehand the usual func- 
tional tests and catheterisation of 
the ureters When the elimination of 
sugar after the phloridzin tests and 
elimination of indigo carmine arc 
notably delayed, it is doubtful whether 
the other kidnej alone would prove 
equal to the task He would not 
perform nephrectomy in such a c ise 
Casper (Deut med Woch July 30, 
1908) 

As legal ds medication, tuberculin 
has been used by many in an at- 
tempt to cuie the disc ise in its eaily 
‘itages Pievious expenciice in its 
“mployment and a thoi ough knowl- 
edge of the technique, however, aie 
essential to its successful use, and 
even at best the lesults so far oli- 
tained haidly seem to justify any de- 
lay on this account in opeiable case-' 
Symptomatic treatment in the unop- 
erated cases consists in controlling 
fever with cold sponging, correcting 
constipation or diarrhea by changing 
the diet and giving laxatives or bis- 
muth, and preventing night-sweats by 
sponging with 25 per cent alcohol or 
diluted vinegar and the administra- 


tion of drugs such as agancin, cam- 
phoric acid, and atropine Hematuria 
when obseived, indicates the use of 
morphine, calcium chloride or lactate 
gelatin, and the repeated injections of 
horse serum, 150 minims (10 c c ) at a 
dose In complications such as 
cystitis, pyelitis, paianephritic ab- 
scess, and uiemia the measures de- 
scribed elsewhere as appropriate for 
these conditions should be availed of 
Five cases m which the wnter 
used tuberculin or SpenglePs im- 
munizing bodies, or both with ulti- 
mate success Treatment along these 
lines may relieve a large number of 
cases hitherto thought to be exclu- 
sively surgical and will prevent, even 
in surgical cases the spread of infec 
tion to the other kidney J Cas 
taigne (Presse med , Jan 20, 1912) 

Small doses of tuberculin, %«i,ooo 
mg twice weekl> advised At times 
he t>i\cs hut mg The pa 

tient should I eel better immediately 
after the lirst dose and for from 
2 to 1 day s another dose should then 
be given Ihis treatment was used in 
conjunction with hygienic and symp 
tomatic tieatmcnt, the duration of 
treatment a\ei aging V/. years Diag 
nosis depends ]iiineipally upon micro- 
scopic examination of the urinary 
sediment The tuberculous kidney 
should not be removed so long as it 
has functional value Dillingham 
(Calif State Jour Med , xv, 70, 1917) 

NEPHROLITHIASIS 
SYNONYMS — Renal calculus, re- 
nal colic, gia\el, p>elitis calculosa 
DEFINITION — A condition in 
which fine or coarse concretions are 
formed in the kidney-substance or in 
the pelvis of the kidney by the pre- 
cipitation of solid substances from the 
urine 

SYMPTOMS — Pam and hemor- 
rhage are the most important symp- 
toms, in case the stone is small and 
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the kidney healthy , indeed, these may 
be the only symptoms present The 
pain IS usually felt in the loin over 
the affected organ, it is of a dull, 
heavy, dragging character Hema- 
turia is generally remittent , the 
amount of blood passed is not great, 
it is thoroughly mixed with the urine, 
and the blood-cells are altered A 
larger calculus, producing suppura- 
tion, is suggested by pus m the urine 
with pain on pressure and perhaps in- 
creased resistance in the loin A cal- 
culus blocking the ureter and produc- 
ing hydronephrosis is suggested by 
feeling a soft, elastic tumor of vari- 
able size through the abdominal walls 
or in the lumbar region, but this is 
apt to disappear simultaneously with 
the passage of a large amount of 
urine The attacks usually recur and 
the urine becomes alkaline or putrid 
Vesical irritation, pain, retraction of 
the testes, and gastric disturbances 
are othei symptoms frequently met 
with in all forms of renal calculus In 
case of renal colic there is acute suf- 
fering, the pain shooting down the 
ureter to the testicle or labium majus 
and often radiating to the thigh 
There may be nausea and ineffectual 
vomiting, vesical tenesmus, faintness, 
cold sweating, and even collapse 
Oftentimes the pain ceases as sud- 
denly as It began , but relief is not 
permanent unless the stone has re- 
ceded into the pelvis of the kidney 
or has passed into the bladder The 
paroxysms of pam recur at intervals 
of from a few minutes to several 
hours or days 

In a personal case there were cal- 
culi in both kidneys, the size of the 
calculus was SH inches by 2 inches 
by 2 inches There was compara- 
tively little discomfort and pain, con- 
sidering the size and irregularity of 

6— IS 


the stone, both kidneys were found 
healthy at the operations The cal- 
culus was broken into two large 
fragments and one small one, articu- 
lating by facets, and in a way re- 
sembling a knee-joint with patella 
The joint was movable in a front to 
back direction, and was flexed when- 
ever the patient bent her back Ord 
(Brit Med Jour , Aug 20, 1910) 

The stone may remain in the 
kidney and prostate many years 
without producing any pain In 10 
per cent of the writer’s cases pain 
had been entirely absent at all times 
Renal colic was present in only half 
the cases Pain, when present, had 
been attributed to the urethra and 
Its appendages, movable kidney, sac- 
roiliac disease, appendicitis, and 
biliary colic Abnormal urine is a 
most constant sign of renal and uret- 
eral calculi Albumin was present 
in 82 per cent , pus in 42 per cent , 
blood in 80 per cent H Cabot 
(Amer Jour of Urol , Jan , 1912) 

DIAGNOSIS — In the differential 
diagnosis from stone and malignant 
oi villous giowths of the bladder the 
imperfect mixing of the blood with 
urine, the larger amount of blood, less 
altered blood-cells, the presence of 
clots, and more seveie pain would be 
of aid In the case of malignant 
growths of the kidne> the cachexia 
and the palpation of a tumor, possibly 
irregular in outline, are of use in 
establishing a diagnosis 

It IS possible now to diagnose a 
stone in the upper urinary appara- 
tus in almost every case and in an 
early stage Hemorrhage connected 
with physical exercise and effort is 
scarcely ever observed except with 
stones Palpation is unreliable, but 
rontgenoscopy seldom fails to dis- 
close stones in the kidney, pelvis, or 
ureter The only exceptions are 
small urate stones and sometimes 
the oxalate stones when larger than 
a pea L Casper (Med Klmik, Oct 
6, 1912) 
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The Rontgen rays have been used 
by a considerable numbei of surgeons, 
and with quite satisfactory results in 
most cases Calculi of calcium oxa- 
late give the most distinct pictures, 
those foimed of urates are less easily 
recognized, and phosphatic calculi are 
most difficult to photograph 

The sources of error in the X-ray 
diagnosis of renal calculus are as 
follows Obesity Inadequate pre- 
liminary preparation of the patient 
Conditions of the abdomen or pelvis 
which offer shadows of such unusual 
density as to obscure those of the 
kidney or of a possible calculus, such 
as the pregnant uterus, tumors, cysts, 
or ascites [This should include 
fecal masses if preliminary purga- 
tion be omitted Ed ] Surgical 
dressings, drain ige tubes, etc The 
presence of unusual or abnormal 
conditions or objects which cast 
shadows that may simulate those of 
stones in the kidney or upper por- 
tion of the ureter iirst, those out- 
side the kidney, such as c ikiiied 
lymph-glands, foreign bodies in the 
intestinal ti let cspcci illy the ap- 
pendix, fi^rcign l)odies in the ibdom- 
inal pinctts iirc^nlir irc is ol calci- 
hcation in the lower cost il c irtilages, 
scar tissue, iiul moles, and secondly, 
tho^e within the kulne>, such as 
pyelitis iIjmcss Ol sc irs Mispl iced 
or snpernumer iry kidne 3 s or ure- 
ters Conditions or objects which 
may, by then shadows, le id to error 
or confusion in the diagnosis of cal- 
culus in the lower poition of the 
ureter, such as phlcboliths calcihed 
lymph-nodes, and sesamoid bones 
Certain anatomical structures, such as 
in the case of stones obscured by the 
shadows of the pelvic bones and the 
lowei ribs The consistency of the 
calculus Pancoast (Amer Jour of 
Dermat , May, 1911) 

Instantaneous exposures are liable 
to ^how up the stones much better 
than longer ones unless the kidney 
IS completely immobilized Arcelin 
(Lyon med, June, 1911) 


The following routine examination 
should always be employed Exam 
ination of the urine, X-ray, ureteral 
catheterization, and test of the kid 
ney function H Cabot (Amer Jour 
of Urol , Jan , 1912) 

Two cases of calculus, one in the 
kidney and one in the ureter, the 
presence and location of which were 
determined by pyelography An 
opaque sound is introduced through 
the ureter into the pelvis of the kid 
ney and an X-ray picture taken 
Then collargol is injected through 
the souiiQ until pain is felt in the 
kidney region, and another picture is 
then taken The collargol outlines 
the form of the pelvis and calices 
The exact location of the calculus is 
shown and, if it is entirely sur 
rounded by collargol, it is evidently 
movable The operative procedure 
to be followed depends on the size 
and location of the calculus Nogier 
and Reynard (Jour Amer Med 
Assoc, from Lyon med, Dec 22, 
1913) 

The only disadvantages of stereog 
rnphy of the urinary tract as com- 
pared with the ordinary single-plate 
method of examination are the in 
creased technical difficulties and the 
greater expense Accuracy in these ex 
animations is of such great importance 
as to justify the increase in expense 
and in labor necessary for the stereo 
scopic method Stereography re 
duces to a minimum the errors from 
the following sources (a) Artefacts 
in the plates resembling stone which 
may appear in one plate, but not in 
two in the same place (b) The mis 
taking of extraurinary bodies for cal 
cull (c) Overlooking the shadows 
of calculi which are superimposed on 
bone shadows, especially the heavy 
stones of the pelvis (d) The knowl 
edge of depth and perspective which 
these stereoscopic examinations pre 
sent gives confidence in the estima 
tion of the size, outline, and posi 
tion of the kidneys Caldwell and 
Imboden (N Y State Jour of Med, 
Mar, 1914) 
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ETIOLOGY AND PATHOLOGY 
— ^Renal calculus occurs most fre- 
quently m males, before the age of 15 
and m the later years of life The 
unc or lithic acid diathesis (lithemia), 
gout, an excessive meat (proteid) 
diet, and a sedentary life apparently 
predispose to nephrolithiasis Its 
formation depends upon the gluing 
together of crystalline particles or 
amorphous salts in the urine by col- 
loid material from blood-clot or 
mucus The masses thus formed vary 
in size from sand to that of a hen’s 
egg, some of them assume the shape 
of branches of coral The nuclei of 
calculi are said to consist most com- 
monly of ammonium urate in children, 
unc acid in adult life, and calcium 
oxalate after the fortieth year The 
phosphates, cystin, and xanthin less, 
frequently give nse to renal calculi 
A small stone may be lodged m 
healthy renal tissue, giving rise, per- 
haps, to bleeding, congestion, and 
inflammation and various nervous 
symptoms, or, it may cause the for- 
mation of an abscess in the substance 
of the kidney Gravel may pass from 
the urimferous tubules and be carried 
away by the current of urine with- 
out causing symptoms A small 
stone may pass along the ureter with 
difficulty, causing renal colic, it may 
remain a movable body in the pelvis, 
by Its irritation producing pyelitis or 
by stopping the ureteral orifice pro- 
duce hydronephrosis , or, it may be 
lodged in the pelvis or calices, form- 
ing a large, sometimes branched cal- 
culus, and give rise to inflammation, 
suppuration, and thickening of the 
tissues about it 

In some parts of the world infan- 
tile Iithiasis IS practically unknown 
In Hungary and in the central part 


of Russia along the Volga it is quite 
common Von Bokay (Zeit fur Kin- 
derheilk , Med Record, Aug 2, 1913) 
Kidney pam may occur in cases 
of stricture or obstruction of the ureter 
at the ureteropelvic junction by ab- 
errant vessels, renal tumor, fascial 
bands, etc , ureteral obstructions from 
tumors in the abdomen and pelvis 
(.eg, uterine fibroids, cancer of the 
cervix uteri, etc), certain bladder 
lesions, eg, benign and malignant 
growths, diverticula, etc , seminal 
vesiculitis, mflammatory conditions 
of the broad ligaments and of the 
appendix, obstruction of the urethra 
by stricture and prostatic hyper- 
trophy S H Harris (Med Jour of 
Australia, Jan 18, 1919) 

PROGNOSIS — ^The passage of 
gravel without majrked symptoms 
tends to recur or persist, and subse- 
quent formations are apt to be larger 
and cause alarming symptoms A 
fatal issue may follow an attack of 
renal colic Large latent calculi of 
long standing are generally incurable 
and lead to pyelonephritis, pyo- and 
hydro- nephrosis, perinephntic ab- 
scess, and uremia The prognosis 
should always be a guarded one 
TREATMENT, MEDICAL— Dur- 
ing the attack of colic the patient is 
to be given the hot bath and hot 
drinks of lemonade or soda-water, 
while hot fomentations are to be ap- 
plied to the loins If these measures 
are insufficient to bring relief, mor- 
phme and atropme or even chloroform 
may be used 

Lymg m bed usually prevents re- 
currence of hemorrhage If the 
bleeding is excessive, operative meas- 
ures are the only resource A con- 
stant dull pain may get transient re- 
lief from mild narcotics, but glycerme 
IS more effective, a tablespoonful 
every three hours up to ISO c c (S 
ounces), with a little tincture of bit- 
ter orange peel and tincture of gen- 
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tian to prevent nausea L Casper 
(Med Klinik, Oct 6, 1912) 

To a:d in expulsion of calculus 
from the kidney by far the best treat- 
ment IS Spmt of turpentme in 
10-minim (06 cc) doses in gelatin 
capsule t i d Diet of milk, each 
tumbler diluted part with water, 
milk to be slightly warmed and drunk 
slowly Fish and dry toast may be 
taken once daily The patient is to 
rest recumbent during the regimen 
and to take occasional hot sitz baths 
The treatment to last six days con- 
secutively, then after a two-day in- 
terval It IS repeated once or twice, 
if necessary F S Watson (Boston 
Med and Surg Jour, Jan 9, 1913) 
The writers employed their method 
of non-operative removal of ureteral 
calculi m 31 cases during the past 3 
years and have been compelled to 
operate upon only 2 of the patients 
The treatment consists in first pass- 
ing a No S bismuth catheter into the 
ureter until it meets resistance A 
rontgenogram then will show the loca- 
tion and size of the stone Then 2 cc 
(J4 dram) of a 2 per cent solution of 
cocame are injected slowly at the site 
of the impaction and 3 or 4 minutes 
later the catheter is passed beyond 
the stone and 10 c c of sterile oil are 
injected If the catheter cannot, be 
passed beyond the stone the oil is in- 
jected with some force to dislodge the 
stone The patient is then kept 
well under the influence of morphme, 
drinks water to assist in expelling the 
stone, while hexcunethylenamme is 
administered The treatment is re- 
peated every second or third day until 
the stone is expelled, a larger catheter 
being used each time to dilate the 
ureter Crowell and Thompson (Jour 
Amer Med Assoc , Aug 10, 1918) 

Between the attacks attention must 
first be directed to hygienic and 
dietetic measures Moderate exercise 
IS to be taken daily m the open aur 
and the patient is to lead as quiet and 
temperate a Me as is possible Over- 
eating of red meats and of nu- 


cleoprotems (liver, sweetbread) and 
indulgence in alcohol should be pro- 
hibited Large quantities of water, 
either mineral — such as lithia, Po-* 
land, Carlsbad, and Vichy — or dis- 
tilled, are to be taken daily Bicar- 
bonate or citrate of potassium given 
in 1-dram doses in a tumblerful of 
water two or three times daily, or 
benzoate or carbonate of lithium m 
5-gram doses three times a day, is 
of value Piperazm has been claimed 
by some to be a solvent for uric acid 
calculi and may be exhibited in 5- 
grain doses three or four times daily 
Von Nooiden and Strause advise the 
use of calcium carbonate in doses of 
from 10 to 20 grains (0 65 to 1 3 
Gm ), thrice daily They believe that 
the calcium combines with the acid 
phosphates in the intestines, and thus 
reduces the deuterophosphates in the 
urine, leaving the pi otophosphates to 
dissolve the uric acid 

The urme should be kept faintly 
acid, the reaction being tested at m- 
tervals for that purpose The alka- 
line treatment must be temporarily 
suspended if the urine becomes alka- 
line , otherwise, a secondary deposit of 
phosphates around the uric acid stone 
IS favored Lumbar pains call for 
occasional doses of analgesics, such as 
phenacetm, belladonna, hyoscyamus, 
codeine, and diuretics (spirit of 
mtrous ether, buchu, and uva ursi) 
Renal hemorrhage demands the use of 
ergot or the astringents, alum and gal- 
lic acid When the calculus is com- 
posed of phosphates or of calcium car- 
bonate the urine should be made acid 
through the use of saccharm or ben- 
zoic or boric acid When the hemor- 
rhage persists or the stone is of such 
dimensions or shape that it cannot be 
passed, etc (see next article Kidneys 
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AND Ureters, Surgery of), either 
lithotomy or litholapaxy may have to 
be resorted to 

The mortality of litholapaxy opera- 
tion IS 1 6 to 6 per cent , while the 
mortality of suprapubic lithotomy is 
from 10 to 20 per cent It is the opera- 
tion of choice in all uncomplicated 
cases of stone A T Cabot (Jour 
Amer Med Assoc, Nov 30, 1912) 

Before attempting any operation it 
IS necessary to be satisfied as to the 
functional activities of the renal tis- 
sue, to be assured that the reserve 
force of the healthy, or least dis- 
eased, kidney is sufficient to sustain 
the renal function in the event of the 
necessity of nephrectomy, which 
cannot always be foretold Stones 
situated in the lower terminal (2 S 
cm of the ureter) were removed 
transvesically In renal calculus the 
kidney was exposed and, if possible, 
delivered through an oblique loin in- 
cision, the stone was palpated and 
an incision made over it and the 
stone removed with forceps In 9 
instances palpation failed to demon- 
strate the presence of stone In S of 
these It was correctly located with 
the needle Needling is a practical, 
harmless, and valuable procedure in 
cases in which palpation failed The 
total mortality in the operated cases 
of this senes was 6 5 per cent J 
B Deaver (N Y Med Jour, Mar 
1, 1913) 

There is always some evidence in 
the kidney of obstruction to the out- 
flow of urine In a large measure the 
stasis of urine in the pelvis is due 
to the upright position The pro- 
fession should be taught early diag- 
nosis of renal calculi, and prophy- 
lactic treatment after operation should 
be insisted upon The operation per- 
formed and advised by the writer is 
a nephropexy, in which the kidney is 
sewed in a transverse position, strips 
of fascia lata being used to braid 
into the capsule of the kidney, and 
the fascia lata fastened into the deep 
muscle O S Fowler (N Y Med 
Assoc , July 5, 1913) 


In acute renal colic, the use ot mor- 
phine and atropine hypodermically 
followed by 2-ounce doses of glyc- 
erine with large quantities of dis- 
tilled water are of value m aiding the 
passage of stones spontaneously, 
especially, if the patient is m a very 
hot bath The diagnosis may be con- 
firmed, a, by careful urine examination , 
by X-ray examination with inten- 
sified shadows if necessary, r, by 
the introduction of ureteral shadow 
sounds, d, by pyelography m doubt- 
ful cases, provided the clinician will 
consider all factors together A J, 
Ochsner (Trans Amer Med Assoc , 
N Y Med Jour , June 14, 1919) 

HYDRONEPHROSIS 
DEFINITION —A collection of 
urine in the pelvis and calices of the 
kidney due to obstruction 

VARIETIES — In addition to the 
usual or more or less typical form, 
two subvarieties are distinguishable 
(a) the intermittent, and (b) hydro- 
nephrosis paraplegica In the latter 
type paraplegia develops as a compli- 
cation, and beyond the mention of 
this fact it scarcely deserves a sep- 
arate clinical description 

SYMPTOMS — The clinical symp- 
toms are somewhat dependent upon 
the cause and stage of development 
of the hydronephrosis When, as 
generally happens, the condition is 
unilateral, it often escapes notice, 
since the symptoms are slight or even 
wanting, until a tumor is discoverable 
The ureter on the opposite side may 
become obstructed, followed by ure- 
mic manifestations, the latter occur- 
rence first inviting attention to the 
condition In the bilateral form the 
uremic symptoms are apt to super- 
vene early 

The flow of the urinary fluid may 
be noticeably diminished, though sub- 
ject to variations The patient may 
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complain of fiequent and acute pains 
that shoot about the affected loin- 
space and downward toward the 
thigh Abnormal sensations of 
weight and a dragging discomfort, at 
times amounting to a dull, aching 
pain, are quite common The latter 
symptom, particularly in large hydio- 
nephrotic tumors, may be continuous 
and distressing, less frequently the 
cyst is painless 

Case m which at the operation the 
entire intestinal tract was found dis- 
placed to the left The uterus and 
adnexa were normal Ten quarts of 
translucent amber fluid were with- 
drawn by means of a trocar An 
incision was made in the posterior 
perineum and through the wall of 
the sac The hand introduttd into 
this cavity conhrmed the diagnosis 
that the cyst was a hydi onephrosis 
of the right kidney The ureter 
and renal vessels were located and 
ligated, and the entire sac removed 
It was estimated that 2 quarts more 
of fluid escaped during this process, 
making the estimated contents 12 
quarts Ihe resultant cavity was 
drained through the lumbar region 
The patient made in uneventful re- 
covery J Van Doren Young (Med 
Record, April 5, 1913) 

The tumoi may cause obstinate 
constipation fiom piessuie on the 
colon, or it may, if moderate in size 
piovoke dial rhea, fiom the piessuie 
irritation Resulting fiom the same 
cause are flatulency and iiiegulai 
bowel action Among gastric symp- 
toms, anorexia is the most common, 
while nausea and vomiting are some- 
times associated Hematuria may be 
present, but is raie and usually occuis 
with attacks of pain 

A hydronephrosis may be an under- 
lying cause of attacks of acute ab- 
dominal pain In cases due to con- 
stant mechanical obstruction to the 
ureter, a complete uranalysis as a 


rule reveals no pathological findings 
and an X-ray examination of the kid- 
ney and ureter will also generally 
prove negative S P Martin (N Y 
Med Jour, May 4, IQ'IS) 

Slight albuminuiia may be present 
The urine is of low specific gravity, 
the urea is diminished, and the phos- 
phates are gieatly reduced in most 
instances Renal casts are absent, as 
a lule, unless chronic nephritis coex- 
ists as a complication 

In all except the earliest stages 
there is easily detectable a swelling 
in the legion of the affected kidney 
It inci eases in size in a slow and grad- 
ual manner, and theie is great dila- 
tation of the pehis of the kidney 
Visible bulging usually occurs in the 
hypochondiiac and lumbar regions 

The wntei found 20 cases on 
record in which a hydronephrosis 
ruptured ind the resulting retroperi 
tone il c> st w IS tnken for true hy- 
dronephrosis the result being a 
blunder in opcrnting, the surgeon 
opening the 'ibclomen from the front 
iiid h iMiig to go through the pen 
toncuni or make mother incision in 
the re ir The npid giowth of the 
tumor IS not eh irictenstic of true 
hydronephrosis Bibit/ki (Archiv f 
klin Chir, xcvii, No 4, 1912) 

On palpation, a lounded, firm, more 
oi less elastic and sometimes fluctuat- 
ing tumor IS detected The enlarge- 
ment may be slightly tender I would 
advise eneigetically that when the 
tumor is of model ate size it is most 
leadily felt when the abdominal posi- 
tion IS employed, examining biman- 
ually Peicussion elicits dullness 
ovei the mass, except in cases in 
which the colon overlies it, when the 
note is tympanitic a characteristic 
sign of renal tumors Moderate en- 
largements generally do not descend 
during inspiration 



KIDNEYS, DISEASES OF (ANDERS) 


199 


Intermittent Form (Landau) — In 
this variety decided variations in the 
size of the tumors occur, te, coinci- 
dent with a more or less sudden in- 
crease m the quantity of urine passed 
(polyuria) the tumor quickly dimin- 
ishes On the other hand, the en- 
largement gradually increases from 
retention as the flow of urine de- 
creases The principal cause of hy- 
dronephrosis IS a movable kidney, and 
hence the affection occurs mostly in 
women that have borne children Ac- 
cording to Albarran, the polyuria 
which commonly follows the attacks 
of pain in movable kidney is due to 
excessive urinary secretion, and not 
to a flow of urine which has pre- 
viously been retained in the pelvis of 
the kidney He reports a number of 
cases in which an operation for mov- 
able kidney, in patients suffering 
from intermittent hydronephrosis, was 
performed by himself, and total ab- 
sence of dilatation of the pelvis of the 
kidney was noted 

Open and intermittent hydrone- 
phrosis occurs much more frequently 
than the small number of reported 
cases would indicate By Tar the 
larger number of cases are owing to 
congenital conditions, but movable 
kidney may be a cause, though much 
less frequently than is generally 
stated Movable kidneys in which 
Dietl’s crises have occurred, or 
which have caused symptoms sug- 
gesting intermittent hydronephrosis, 
should not be fixed without first 
examining the upper portion of the 
ureter and its insertion into the 
pelvis Jones (Boston Med and 
Surg Jour, May 6, 1909) 

Preceding and accompanying the 
polyuria in these cases are colicky 
pains, and hematuria is not uncom- 
mon For obvious reasons, the tumoi 
in intermittent hydronephrosis dis- 


plays considerable mobility The 
general features consist merely of a 
certain loss of flesh and strength in- 
cident to the associated worry and 
anxiety The filling of the nephry- 
drotic cyst, the enlargement, and the 
pain of subsequent discharge, with 
marked diminution of the tumor, re- 
cur with variable frequency Among 
the causes that are apt to produce a 
kinking of the ureter, and thus excite 
an attack, are violent physical exer- 
tion, jarring or jolting, as in riding 
or driving, or acute gastrointestinal 
derangement, and strong emotions 
The duration of the attacks varies 
from several hours to a day, though 
tbe cyst may continue to increase in 
size for several days after the pain has 
disappeared During the inteivals, 
and e\en while the greatly increased 
flow of urine is present, the patient 
feels tolerably comfortable 

The occurrence of chills, feveis, 
and sweats, rapid pulse, nausea and 
vomiting, and abdominal distention is 
indicative of suppuration, and the ap- 
pearance of the common sequel — ■ 
pyonephrosis This is confirmed by 
the cloudy urine, revealing pus, fol- 
lowing both discharge and aspiration 
Chronic nephritis may supervene, as 
shown by the lower specific gravity 
and the presence of albumin and casts 
in the urine The arterial tension will 
then be increased, as a rule Among 
other sequelae may be mentioned acute 
febrile or chronic afebrile uremia, the 
latter having been mentioned above 
The cystoscope and ureteral catheter 
are important aids in the lecognition 
of hydronephi osis to determine the 
character of any obstruction, torsion, 
calculus, growth, etc , that may be 
present The X-rays are useful 
mainly for the detection of calculi 
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The ureteral catheter can alone at 
times confirm the diagnosis, as in 2 
of the 4 cases reported by the writer,, 
in others it may be necessary to open 
up the region His experience shows 
the possibility of complete functional 
restitution if the obstruction to the 
passage of urine is removed early, 
before the formation of an encysting 
membrane and before the kidney tis- 
sue has been irretrievably injured by 
the distention Ekehorn (Nordiskt 
Med Archiv, xli Surg, No 2, 1909) 
Form of hydronephrosis due to 
distortion of the ureter It is im- 
portant to seek some interior or 
exterior structural defect of the 
ureter as a cause for the renal 
retention, whether associated or not 
with undue mobility of the kidney 
Chetwood (A.mer Med, Feb, 1912) 
An X-ray examination in and of 
itself, IS of negative value only, ex- 
cluding renal calculus and aiding in 
the exclusion of renal tuberculosis, 
but It cannot reveal the position or 
outline of the renal pelvis The writer 
advises the injection of the renal pel- 
vis with silver salts (which cast a 
shadow) through the ureteral cath- 
eter when the exact size, position, 
and relation of the renal pelvis may 
be studied by the X-ray This the 
writer calls pyelography Hugh 
Cabot (Jour Amer Med Assoc , Jan 
4 1913) 

The normal kidney shows dim X- 
ray shadows of the 2 mam calyces, 
and of the small, slit-shaped pelvis 
Sharp beginning pelvic shadows are 
significant of beginning hydroneph- 
rosis Of still greater importance is 
the ureteiopelvic junction which in 
beginning hydronephrosis becomes 
angular m contour, while the pelvis 
becomes sacculated Dilatation of the 
renal pelvis and of the calyces may 
be found independently or simultane- 
ously In sacculation of the whole 
kidney the shadows of the calyces ex- 
ceed in size that of the pelvis M* 
Krotoszyner (Calif State Jour of 
Med , XV, 58, 1917) 

In a boy of 9 an operation revealed 
that the ureter was kinked by a 


supernumerary artery C Martin- 
DuPan (Revue Med de la Suisse 
Romande, Oct, 1917) 

DIFFERENTIAL DIAGNOSIS 

Pyonephrosis may be eliminated m 
the absence of an abundance of pus- 
cells m the aspirated fluid and of the 
geneial symptoms of suppuration 
Echinococcic Cyst — In this dis- 
order there is a history of close asso- 
ciation with dogs, the size of the 
tumor IS constant and slowly increas- 
ing, urea is not demonstrable in the 
aspirated fluid In fluid removed by 
puncture the echinococcus booklets, 
shreds of membrane, and sodium 
chloride are found A movable kid- 
ney IS not detectable The urine is 
constant m amount Recurrences do 
not occur 

Additionally, hydronephrosis must 
be distinguished by exclusion from 
ovarian cyst, cystic kidney, and 
tumors of the spleen, liver, and gall- 
bladdei Very large cysts may be 
mistaken for ascites The assured 
presence of the colon over the tumor 
IS diagnostic, and a chemical exami- 
nation of the fluid obtained by the use 
of the exi:)lonng needle will clear up 
most cases With reference to 
ovarian cyst, however, it is to be 
recollected that a slight amount of 
urea is sometimes found in it 

Case in which the kidney con 
tamed 30 quarts of fluid at necropsy 
The patient was a woman of 25 and 
the first signs of trouble had been 
noted at the age of 8 For years it 
was ascribed to tuberculous pen 
tonitis and the hydronephrosis as- 
sumed to be ascites until finally 
chemical examination of the puncture 
fluid excluded ascites, as there was 
only 2 2 Gm of albumin, experience 
has shown that with ascitic fluid the 
proportion of albumin is never be 
low 3 Gm per liter Mosny, Javal, 
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and Dumont (Jour d’urol , Jan, 
1913) 

ETIOLOGY — The principal factor 
in the production of dilatation of the 
peKis of the kidney is chronic or pro- 
longed obstruction, caused by occlu- 
sion of the ureter, either congenital oi 
acquired Probably from 20 to 35 
per cent of the cases are congenital 
(Roberts) The former cases are due 
to obstruction induced by a defective 
development or malformation of the 
ureter of one or both sides, usually the 
latter 

There may be atresia, a valve-like 
formation, or an acute (oblique) in- 
sertion of the ureter into the kidney 

Excessive dilatation has occasioned 
more or less mechanical difficulty dur- 
ing labor The causes, both predis- 
posing and exciting, of the acquired 
cases are vaiied, and may be con- 
veniently grouped in tabular form as 
follows 1 Sex, women being more 
often subject to hydronephrosis than 
men, especially those having borne 
childi en 2 Age , apart from the con- 
genital cases, hydronephrosis is most 
common in middle and advanced life 
3 Impacted calculi in the ureter or 
renal pelvis 4 Disease of the ureteral 
walls, as inflammatory thickening and 
cicatricial stenosis from ulcers 5 
Flexion and twisting of the ureter, 
as from movable kidney 6 Piessuie 
upon the ureter from without, as by 
tumors and constricting bands (pelvic 
adhesions) The gravid and retrodis- 
placed uteius, uterine and ovarian 
neoplasms, and similar conditions 
causing compression or traction and 
obliteration of the lumen of the 
ureter are found in this class 7 Dis- 
eases and tumors of the bladder that 
involve the ureteral orifices, particu- 
larly carcinoma, or that cause reten- 


tion, as prostatic enlargement 8 
Urethral stricture 

The writer found experimentally 
that sudden, complete obstruction of 
1 ureter produces hydronephrosis in 



Urinary orgrans of a newborn child, showing: me- 
chanical obstruction {Bland Sutton ) 


most cases, thoug^h rarely an atrophy 
of the kidney develops When hydro- 
nephrosis occurs, the venous collat- 
erals are well developed, atrophy is 
due to lack of development of these 
When obstruction to the ureter" is 
partial or intermittent the hydro- 
nephrosis is of greater size than when 
it IS complete and permanent, for in 
the latter case urinary secretion 
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ceases before the venous collateral 
circulation has time to develop Bar- 
ney (Annals of Surg , May, 1917) 
PATHOLOGY — The cyst caused 
by a dilatation of the pelvis of the 
kidney, often assuming the shape of 
the latter, may become very large, 
containing as much as several gallons 
of fluid The external appearance of 
the walls may be lobulated, particu- 



Largre intermittiDgr hydrouephrosas due to an 
inadequate uieter {Bland Sutton ) 


larly in medium-sized sacs, the in- 
tenor, howevei, shows only partial 
septa projecting from the walls into 
the cavity of the sac, as a rule Ac- 
cording to the site of the obstruction 
one or both ureters may also be di- 
lated, and if, as is usual, one kidney 
is involved, its fellow is often hyper- 
trophied Marked enlargements cause 
displacement of the adjacent abdom- 
inal oigans 

Atrophy of the renal tissues results 
and is proportionate to the size of the 


tumor or dilatation Accumulated 
liquid causes flattening and atrophy 
of the papillae and gradually of the 
tubules and glomeruli, and m ex- 
treme cases remnants only of the 
renal structure remain in the walls of 
the hydronephrotic cyst In the 
renal paienchyma (medullary and 
cortical ) there is a growth of connect- 
ive tissue, a chronic nephritis with 
degeneration and atrophy of the 
lenal cells The mucous membranes 
lining the pelvis and calices first be- 
come thinned, and later thickened, by 
the giowth of connective tissue, thus 
forming a dense sac-wall 

The fluid contained in the sac is 
usually a clear, thin, yellowish, watery 
urine Its composition, however, 
varies The specific gravity is low, 
and the reaction is often slightly 
alkaline Tiaces of albumin, urea, 
and tine acid are found, although in 
long-standing cases the lattei two in- 
gredients may be absent Turbidity 
may be observed, owing to admixture 
with pus, blood, or epithelium, but 
only in instances in which previous 
inflammatory conditions — as a cal- 
culous pyelitis — or local complications 
— as hemorrhage, suppurative inflam- 
mation, and the like — have existed 

Considerable confusion still exists 
as to the relations of false and true 
hydronephrosis In true hydrone 
phrosis the sac which contains the 
fluid IS the distended pelvis of the 
kidney, while in false hydronephrosis 
the fluid IS contained in a sac outside 
the kidney A T Cabot (Boston 
Med and Surg Jour, Feb 28, 1907) 

PROGNOSIS — In unilateral hy- 
dronephrosis, the more common vari- 
ety, the prognosis is guardedly favor- 
able, on account of the establishment 
of compensatory function on the part 
of the unaffected kidney, and this is 
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particularly true if the case be one 
of movable kidney The bilateral af- 
fection IS always grave, having about 
the same outlook as chronic pyone- 
phrosis Among dangerous accidents 
and complications may be mentioned 
uremia, rupture of the sac, and in- 
fection of the cyst by pus organisms 
Recovery may ensue in rare instances 
in which a spontaneous discharge of 
the fluid occurs 

TREATMENT —The congenital 
form, when bilateral, is not amenable 
to treatment It is rarely feasible to 
force the fluid out by manipulation of 
the tumor This method tends to re- 
move the occlusion, when caused by 
a slight twist or kink m the ureter 
In unilateral hydronephrosis care- 
fully tapping the cyst may be prac- 
tised, thus overcoming the mechanical 
discomfort Operative interference, 
with a view to removing the special 
obstructive cause, is also to be ad- 
vised in suitable cases 
In acquired hydronephrosis symp- 
tomatic treatment only is required in 
moderate enlargements, though some- 
times gentle massage over the sac, 
properly directed and cautiously ap- 
plied (to avoid rupture), may cause 
a reduction in the size of the cyst In 
the majority of instances surgical 
measures only are of use Repeated 
aspiration of the sac, as in a few 
reported cases, accomplished a cure 
Surgical measures also embrace ne- 
phrotomy and drainage, nephror- 
rhaphy (particularly when caused by 
movable kidney), and nephrectomy 

Children, even during the first few 
years of life, may undergo nephrec- 
tomy well, very good results are 
obtained when the operation is a 
primary one in both traumatic and 
congenital cases Engler (Amer 
Jour of Urol, Oct, 1908) 


In no case in which the s>mptoms 
are mild, as in some instances of the 
intermittent variety, should surgical 
procedures be undertaken 

James M Anders, 
Philadelphia 

KIDNEYS AND URETERS, 
SURGICAL DISEASES OF — 
GENERAL DIAGNOSIS —Tests of 
Functional Activity — Several tests of 
kidney capacity have been introduced 
in recent years Most of these depend 
upon the ability of the kidney to ex- 
crete foreign substances Iodide of 
potasswm, salicylic acid, and other 
products were used at first More re- 
cently various coloring materials, such 
as methylene blue and indigo-carmin, 
have been administered The time re- 
quired for the color to appear in the 
urine and the total amount excreted 
ordinarily indicate the actnity of kid- 
ney function Phloridzvn has been in- 
jected and gives rise to an artificial 
glycosuria, and the estimate of the 
glucose thus produced has been 
made Phenolsulphonephthalem, sug- 
gested by Rowntree and Geiaghty, has 
the advantage of being non-irritating, 
non-toxic, and easily used, and it de- 
termines the activity of elimination 
with mathematical accuracy From 
60 to 85 per cent of the amount used 
IS excieted by the noimal kidney in 
two hours, and the percentage is very 
simply detei mined by the use of the 
Du Boscq colorimeter 

Cryoscopy (see Vol III) is used for 
determining the freezing point of a 
solution, and gives an absolute method 
of determining the total dialyzable 
molecules in any solution It has the 
advantage of giving the capacity of the 
kidney to exciete all substances which 
should pass through them , most 
other methods determine only one 
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particular substance, such as urea, the 
chlorides, or nitrogen, and total solid 
determinations are likely to be inac- 
curate and include albumin, if present, 
while cryoscopy does not The most 
satisfactory method is to test the freez- 
ing point of the urines obtained from 
urethral catheterization, and many ad- 
vocates also test the fieezing point of 
the blood 

Although there is some difference 
of opinion as regaids the value of the 
various tests of functional activity, 
practically all active workers in this 
field are agieed that at least one of 
the special methods of determining 
the functional capacity of the kid- 
ney should be applied The usual 
examinations, the tw enty-foui -houi 
amount, specific gravity, amount of 
urea, etc , should not m any way be 
neglected, and together with clinical 
symptoms and the evidence furnished 
by examination aie undoubtedly still 
the most impoitant cntena 

Radioscopy of the kidneys is a 
simple and lapid method of examina- 
tion which IS well suited foi clinical 
use The patient should be examined 
in the standing position, a cyliiidiical 
diaphragm used to i endei the pictui c 
as shaip as possilile, and the soft tis- 
sues compiessed by means of an ap- 
paratus which the author desciibes 
(T Nogier) 

Radiography — Inflating the kidneys 
with ail oi gas does away with the 
possible dangers arising from the in- 
jection of the pelvis or calices with 
argyrol or collargol Injections of the 
pelvis increase the field of radio- 
graphic diagnosis, enabling the size 
and shape of the pelvis and calices to 
be determined in cases of hydro- 
nephrosis, deformity, or tumor of the 
kidney 


The air should be filtered through 
a wad of sterile cotton and may then 
be passed thiough a warmed alkaline 
solution The catheter to be used 
should have an end that may be ex- 
panded so as to fill the lumen of the 
ureter (L G Cole) 

Difficulties may attend the interpre- 
tation of shadows in the kidney and 
ureteral region on X-ray examination 
The writer emphasizes the importance 
of confirmatory examinations such as 
stei eoscopj elography and particularly 
wax-tipped catheterization X-ray 
findings negative or positive, alone 
should not be relied upon for calculi 
Hyman (Med and Surg, i, 343, 1917) 

Pyelography — It is impossible by 
symptoms alone to make a diagnosis 
of eaily dilatation of the kidney 
Kelly s method of ureteral catheter- 
ization IS not veiy accuiate Radiog- 
raphy IS more definite, but kidneys 
vaiy 111 size and it is not possible to 
avei that a given kidney is enlarged 
Piopoitional renal measuiements of a 
seiies of plates caiefully taken by 
ladiogiaphy give faiily good results 
The best of all methods and that 
which gives the most striking and 
accuiate infoimation is pyelography 
Voelckei and Lichtenberg introduced 
this method in 1906 They injected 
a solution (2 per cent ) of collargol, 
which IS opaque to the X-rays, into 
the renal pelvis and obtained a 
shadow which showed the contour of 
the renal pelvis (J W Thomson 
Walker) 

Filling the kidney pelvis with 
oxygen is of great advantage in Ront 
gen-ray examination of the region, as 
shown by skiagrams in 3 cases The 
simplicity and ease of this method and 
the absence of by-effects commend it 
as a notable progress in rontgen 
ography Any excess of the oxygen 
flows back outside the catheter in the 
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ureter down into the bladder, distend- 
ing the wall along the way Lichten- 
berg and Dietlen (Munch med 
Woch, June 20, 1911) 

The present measures for pyelog- 
raphy are too* dangerous for use with 
pathologic conditions in the kidney 
Even with merely displaced and de- 
formed kidneys or abdominal tumors, 
ordinary Rontgen examination gives 
equally conclusive findings without 
the danger from the pyelography 
Hence the latter method has no 
justification for its use until some 
substance is found equally effectual 
for pyelography without danger of 
irritating the kidneys Rydgaard 
<Hospitalstidende, July 24, 1918) 

ANOMALIES OF FORM AND 
POSITION 

Absence — Absence of both kidneys 
IS a congenital defect, and is of course 
incompatible with life, but congenital 
absence of one kidney is not In the 
latter case the organ missing is usu- 
ally the left , the remaining organ sup- 
plements Its work, and may indeed 
be supplied with two pelves and two 
ureters The absence of a kidney 
may be suspected when dullness over 
the normal site of the kidney is re- 
placed by a tympanitic note under 
percussion Serious results from the 
anomaly are only to be anticipated 
when the remaining kidney becomes 
diseased 

Lobulated Kidney — This is the 
most frequent form of anomaly, and 
is really a perpetuation of the fetal 
lobulation of the o? gan The fis- 
sures are sufficiently deep in some 
instances to divide the organ into 
several renicuh It is far more fre- 
quently observed in animals than in 
man 

Horseshoe Kidney — From the sur- 
gical viewpoint this is the most strik- 
ing of anomalies It usually consists 


in a union of the lower ends of the 
two organs by means of renal or 
fibrous tissue At times the middle 
segments of the organs are found 
united, and, rarely, their upper ends 
In all such cases, and irrespective of 
the location of the uniting tissues, the 
organ is more or less displaced A 
horseshoe kidney is, as a rule, located 
immediately above the promontory of 
the sacrum, but it may descend deeper 
into the pelvis on either side of the 
spinal column In most cases, how- 
ever, especially in very thin persons, 
it is recognized above the sacrum 

Horseshoe kidney found once in 715 
autopsies, and once in 143 operations 
The mortality is 16 25 per cent , owing 
to an increased disposition of the pa- 
tient to contract different kidney dis- 
eases A diseased horseshoe kidney 
gives pain and digestive and nervous 
symptoms, but the diagnosis is prin- 
cipally made by palpation and radiog- 
raphy The tumor has a median ab- 
dominal position Botez (Jour d*urol , 
May, 1912) 

The writers emphasize the \alue of 
palpation in the diagnosis of this con- 
dition In a few cases palpation from 
the vagina has led to the detection of 
the lower border of a horseshoe kid- 
ney situated unusually low down 
Carlier and Gerard (Revue de chir, 
Aug, 1912) 

Among 36 cases of gross renal and 
ureteral anomalies observed in the 
Mayo clinic during fi\e years, 7 were 
found incidental to other abdominal 
operations, 12 were of the horseshoe 
type, and 6 of the single or asym- 
metrical type Of 649 operations on 
the kidneys and ureters during this 
period of five years, there was an 
average of one serious anomaly asso- 
ciated with disease in every 26 cases 
In the horseshoe form 90 per cent 
were fused at the lower pole At the 
point of union there might be only 
connective tissue (in IS per cent of 
the cases) Usually the fusion con- 
sisted of renal tissue and varied from 
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a small area to the full width and 
thickness of the kidney Ninety per 
cent of cases were fused in front oi 
the great \essels C H Mayo (N Y 
Med Jour, Mar 1, 1913) 

According to Rovsing, the pi esence 
of horseshoe kidney should be sus- 
pected whenever a patient complains 
of an oppressive pain across the ab- 
domen from one kidney region to 
the othei which subsides completely 
when the patient assumes the recum- 
bent position The pain is accen- 
tuated bv physical exercise and when 
the spine is bent backward, when the 
patient stands A tumoi can often be 
detected on the left or right side of 
the spine immediately above the sa- 
cral border Hydronephrosis is a fre- 
quent complication of horseshoe kidney 
The most common disease affecting 
horseshoe kidney, found m 649 cases, 
IS hydronephrosis, which later may 
become pyonephrosis This hydro- 
nephrosis IS apt to occur in moder- 
ately young individuals, while pyone- 
phrosis and lithiasis are usually seen 
in middle-aged subjects or later Tu- 
berculosis is rarcl> witnessed C II 
Mayo (N Y Med Jour , Mar 1, 
1913) 

T } eatment — The treatment of hoi se- 
shoe kidney consists in separating the 
organs, t e , division of the isthmus 
When the organs aie diseased, meas- 
ures appropriate to the condition pres- 
ent must be instituted Eithei one of 
the operations described later in this 
article may be indicated, wheie the 
malformed or united organs give rise 
to morbid symptoms 

Besides 3 personal cases of horse- 
shoe kidney with hydronephrosis in 2 
of them, the writers found 9 operative 
cases on record of hydronephrosis 
with horseshoe kidney with operative 
treatment and IS cases in which the 
trouble was first noted at necropsy 
Heminephrectomy in 9 operative 


cases was successful in all but 1, m 
this the fact that the kidney was of 
the horseshoe type was not recog 
nized until the attempt had been made 
to remove the whole kidney mass 
Fatal hemorrhage followed from lac 
eration of a large vessel Papin and 
Christian (Annales des mal des org 
genito-urin, Oct IS, 1910) 

When the writers do not have ab 
solute data as to the condition of both 
kidneys, they always explore the 
other kidney, usually through a sepa 
Tdte incision, before the removal of a 
tumor of the kidney or the removal 
of a diseased kidney In abdominal 
surgery, where the type of the pre- 
senting tumor IS questionable, the 
kidney should be palpated before re- 
moval of the tumor In some in 
stances transpentoneal incision is in 
dicated C H and W J Mayo (N 
Y Med Jour, Mar 1, 1913) 

MOVABLE AND FLOATING 
KIDNEY 

The teim mot able kidney is used to 
designate those cases of displaced and 
not fixed kidney in which the move- 
ments are entirely subpentoneal In 
floating kidney the movements are 
inti a-abdommal , the organ is sur- 
lounded by peritoneum and has more 
or less of a mesonephion The 
former vaiiety is usually acquired 
while the latter is said to be onlj con- 
genital This, however, is quite 
doubtful 

SYMPTOMS — The subjective 
signs of movable kidney lange fiom 
slight discomfoit to intense pain, 
Dietl’s Cl ISIS, depending, to some 
extent, on the amount of mobility 
Most commonly the pain is dull, ach- 
ing, or dragging, located in the loin 
and aggravated by exertion, constipa- 
tion, and often by menstruation 
Occasionally it is paroxysmal, not 
unlike renal colic Kinking or torsion 
of the ureter may cause transitory at- 
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tacks of hydronephrosis Gastric symp- 
toms and disorders of digestion have 
also been frequently observed 

[Edebohls reported 58 cases in which he 
believed appendicitis was caused by the 
venous stasis in the region of the cecum 
resulting from the pressure of floating kid- 
ney This view seems confirmed by the 
relief of symptoms in 12 cases by nephro- 
pexy W W Keen and M B Tinker ] 

On palpation, a tumor of the size, 
form, and consistency of the kidney 
can be usually made out, the tumor 
slips away under the fingers, gen- 
erally to the region of the loin The 
range of mobility may be slight, but 
in some cases it is so great that the 
tumor may be felt near or past the 
median line or in the inguinal region 
Manipulation often gives rise to sick- 
ening pain, similar to that produced 
by compression of the testicle or 
ovary 

In 30 per cent or more of women 
who come to us for a general physical 
examination, the right kidney is so 
movable that the entire organ can be 
palpated This condition is so com- 
mon and so seldom gives rise to 
symptoms that it cannot be regarded 
as pathological In spite of the fact, 
however, many of these cases are im- 
properly subjected to an operation to 
fix the kidney and cure the patient ot 
a great tram of vague symptoms 
which have been attributed to these 
slightly movable kidneys Experience 
has shown, however, that these symp- 
toms persist after these operations, 
proving that they have nothing to do 
with the condition A B Bevan 
(Ind Med Jour, Jan, 1909) 

Movable kidney is, in part at least, 
a congenital defect It is due to 
mechanical causes As to its appear- 
ance suddenly under trauma or strain, 
the writer suspects that, in many cases 
in which there is a history of sud- 
den development of symptoms that 
have led to the discovery of a mov- 
able kidney, the organ has been mov- 


able beforehand without symptoms 
In most cases the kidney does not 
undergo any marked alteration as the 
effect of mobility The symptoms 
occur in three groups The first 
group consists of indefinite symp- 
toms, giddiness, faintness, anemia, 
palpitation, neurasthenia, etc , and 
particularly neuralgia, the second 
group of symptoms consists of those 
due to involvement of the intestinal 
tract, either reflexly or by pressure, 
the third consists of those due to 
twisting or obstruction of the pedicle 
Cheyne (Lancet, Apr 24, 1909) 

In personal cases great intestinal 
distention was present in most of the 
attacks Clarke (Pract , May, 1911) 
In 25 cases in which the writer has 
done nephrectomy on the right side, 
theie were signs of appendicitis only 
in 3 The pain induced by the mov- 
able kidney may be mistakenly as- 
cribed to the appendix when the lat- 
ter is quite sound When it is pos- 
sible to draw the appendix out 
through the lumbar incision for the 
operation on the kidney, the probabil- 
ities are that the appendix is sound 
Rolando (Policlimco, Surg Sect, Feb, 
1919) 

The diagnosis from ver;^ mobile, 
distended gall-bladder and tumors of 
the intestine, especially the large in- 
testine, IS sometimes difficult The 
kidney is much more deeply located 
posteriorly, however, and if it is pos- 
sible to fix the liver it will be impos- 
sible to make the gall-bladder disap- 
pear as the kidney does 

A diagnostic sign by which one 
may instantly suspect that a loose 
kidney is really a factor in cases of 
parenchymatous nephritis, of gastric 
hyperacidity, or of congestive appen- 
dicitis IS the condition of “splint- 
belly,” — rigidity of the muscles of the 
abdominal wall, — ^which shows that 
nature is trying to put a splint on the 
kidney to keep it from moving about 
and making trouble The symptom 
seems to vary in degree m proportion 
to the disturbance caused by the loose 



208 KIDNEYS, URETERS, SURGICAL DISEASES (KEEN AND TINKER) 


kidney Morns (Archives of Diag, 
Apr, 1912) 

The writer’s conclusions, based on 
observations in 329 cases, are that a 
movable kidney may frequently es- 
cape detection, owing to a concomi- 
tant affection which masks whatever 
symptoms may arise from the kidney 
A movable kidney does not present 
pathognomonic symptoms, and, in the 
absence of any disturbance, requires 
no special attention On the other 
hand, in some cases the condition is 
accompanied by marked nervous dis- 
turbances, and here a well-fitting 
bandage may give relief In some 
cases surgical intervention is indi- 
cated J T Neishtab (Roussky 
Vratch, Feb 16, 1913) 

In the case of intestinal tumors 
stenosis of the gut sometimes settles 
the diagnosis This can readily be 
established by X-iay examination 
aftei a bismuth meal Tumoi s of the 
omentum occupying the right hypo- 
chondiium aie rare, giowths of the 
pyloius usually cause gieatei gastric 
distui bailee and are situated higher 
and iieaier the median line, and im- 
pacted feces disappeai after a puige 
ETIOLOGY — The condition is 
much moie common m women, it is 
most fiequcnt duiing the child-bear- 
ing pel lod and paiticulaily in women 
who ha\e home several childien 
This is thought to be because of the 
lax condition of the peritoneum and 
of the abdominal wall, and the ab- 
sorption of the ciicumrenal fat thus 
induced, for movable kidney may fol- 
low emaciation due to any wasting 
disease The right kidney is affected 
four times as often as the left, this is 
attiibuted to the pioximity of the 
liver, which, in its movement down- 
ward with the diaphragm, may force 
the kidney before it Traumatism 
has been mentioned as a cause, but 
this IS not in accord with the infre- 


quency of the condition among males 
Probably in most cases renal mobility 
IS to be attributed to a combination of 
seveial causes, and accompanies gen- 
eral enteroptosis of greater or less 
degree 

Only 2 cases of dystocia due to pro- 
lapse of a floating kidney into the 
pelvis in front of the pregnant uterus 
were found in the literature by the 
writer Both mothers recovered and 
both infants were lost One baby 
was delivered by version and extrac- 
tion, but the kidney so filled up the 
pelvis that the delivery of the after- 
coming head was unduly delayed and 
fatal asphyxia resulted The other 
child was delivered with Tarnier’s 
basiotribe The case reported by the 
author makes the third on record 
The patient was a primipara aged 21 
She gave a history of attacks of acute 
pain in the right side, followed fre- 
quently by the passage of a large 
quantity of pale urine The ante- 
partum examination disclosed no ab 
normalities, except a slight contrac 
tion of the transverse diameters of 
the pelvis An examination made 
after three hours of hard second 
stage puns disclosed the cervix 
nc irly dilated, and the head well en 
gaged It the brim The concavity of 
the sacrum was occupied by a mass 
of the shape, si/e, and consistency of 
the right kidney The kidney was 
freely mo\a]}lc and during examina 
tion by the physician it was forced 
up over the brim of the pelvis The 
woman was then delivered by for 
ceps Immediately following de 
livery, and a few days later, at the 
time of repairing a vaginal laceration, 
the kidney could be nude out freely 
movable m the right abdomen and 
capable of being replaced The baby 
weighed 8^4 pounds, and was born 
alive and well Willson (Wash Med 
Annals, Jan , 1911) 

TREATMENT —In a very few 
cases the application of a suitable ab- 
dominal support IS all that is neces- 
sary 
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The great majority of the symp- 
tomatic movable kidneys can be cured 
symptomatically by wearing a corset, 
in fact, the writer’s present opinion 
would be that not more than 1 per 
cent require operation While, how- 
ever, a corset laced tightly at the 
waist line would readily support a 
replaceable kidney, the more grave and 
detrimental chronic gastrointestinal 
ptosis and its symptoms are not re- 
lieved, but made decidedly worse by 
the indispensable tightening of the 
corset at the waist line The essen- 
tials of a corset made to relieve all 
these symptoms must be suited to 
the individual case as carefully as any 
other orthopedic apparatus, but it 
must conform to the fashions or 
women will not wear it The dis- 
tinguishing features are as follows 
“1 Gravity replacement in the semi- 
opisthotonos posture, massage, exer- 
cises, and rest cure 2 Support of 
the replaced organs by a special, 
made-to-order corset of fashionable 
design, ‘V’ed’ in front, fastened by 
one lace, inserted from the waist 
down, put on and laced while in the 
semi-opisthotonos posture, and worn 
at ail times, except when lying down ” 
A E Gallant (Jour Amer Med 
Assoc , Nov 7, 1908) 

The permanent restoration of a 
loose kidney to its normal position 
by prolonged recumbency and forced 
feeding is unsound in principle and 
impossible of performance In many 
cases immediate good results suc- 
ceeded, but quick relapse followed a 
return to ordinary life The reasons 
are that the kidney is not retained in 
position by the perirenal fat, and that 
absorption of the fat of the capsula 
adiposa appears in most cases to be 
a result and not a cause of the ab- 
normal motility Bilhngton (Lancet- 
Clinic, May 25, 1912) 

The writer condemns the surgical 
treatment of movable kidney, and 
asserts that it should be treated like 
enteroptosis He applies a belt that 
will effectually support the abdominal 
region, keeps the action of the bowels 
free, preferably by means of salines. 


because of their action as chola- 
gogues, gives a diet principally of 
meat, and prescribes sodium bicar- 
bonate, half a tumbler of Grand Grille 
Vichy water every morning, heated to 
104® F G Monod (Pract, Nov, 
1913) 

If non-surgical measures prove un- 
availing, operation should be con- 
sidered if the severity of the symp- 
toms warrants it 

A fully developed movable kidney 
that does not give rise to symptoms 
will not require treatment, and such 
patients should be assured of the 
harmlessness of their condition If 
the abdominal walls are flaccid some 
means of support, as bandages or a 
corset, should be employed and will 
be found sufficient in the majority of 
uncomplicated cases They must, 
however, exert pressure upon the 
entire abdomen from below upward 
and from above backward, and lift 
the kidney indirectly, that is, through 
the subjacent abdominal contents 
Rest on the back relieves the fre- 
quently recurrent pains, but he has 
never seen any permanent restoration 
of the kidney to its normal condition 
through prolonged use of this method 
Massage, if employed at all, should 
be very gentle Operative fixation ot 
the kidney in cases where this condi- 
tion causes marked disturbance and 
interference with work gives excel- 
lent temporary results in a large 
number of instances, although the 
end-results are less promising, and 
the procedure is not free from risk 
to life Furbnnger (Deut med 
Woch, Nu 18, 1911) 

Operative Procedures — Nephropexy 
or Nephrorrhaphy — By this term is 
meant the operation for fixation of a 
movable kidney The operation was 
first performed in 1881 by Hahn, of 
Berlin, who operated upon 2 cases of 
movable kidney in April of that year 

Before the introduction of nephro- 
pexy, nephiectomy was performed foi 
the relief of movable kidney, but at 


6—14 
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present the latter operation would 
only be considered justifiable in case 
of some severe complication, such as 
strangulation or suppuration 

Extracapsular fixation, of the kid- 
ney, or nephropexy, is surgically fea- 
sible, is effective primarily, and 
comes nearer than any other pro- 
cedure to restoring the pathologically 
movable kidney to its normal ana- 
tomical relations and to the exercise 
of its normal physiological functions 
CAL Reed (Jour Amer Med 
Assoc , Sept 17, 1910) 

Technique of Nephropevy — The pa- 
tient is placed on the sound side, con- 
siderably inclined forward, resting on 
a hard pillow or pad, so as to increase 
the costoiliac space The incision for 
nephiopexy answers also for ne- 
phiotomy, nephrolithotomy, and ne- 
phrectomy The twelfth nb is carefully 
located by both palpation and count- 
ing, to avoid the possibility of 
opening the pleura Beginning 
inch below the last nb and close to 
the outer border of the elector spinje, 
the incision is earned obliquely down- 
ward and forward foi about 7 to 8 
cm (3 inches) It divides the skin 
and subcutaneous tissues, the supei- 
ficial fascia, the latissimus dorsi, the 
exteinal oblique, the internal oblique, 
the transversalis with its aponeurosis, 
and the deep layer of the lumbai 
fascia The anteiior border of the 
quadiatus lumboium may require 
division if impossible to retract 
It sufficiently The muscle-splitting 
method of exposure may be substi- 
tuted for direct incision in many cases 
requiring moderate exposure, the ad- 
vantages being lessened risk of in- 
juring blood-vessels and nerves and 
of postoperative hernia With retrac- 
tion the perinephric fat usually bulges 
in the wound and is separated prefer- 


ably by blunt dissection, exposing the 
bluish, fibrous capsule The kidney is 
pushed well upward and into the loin 
by the hand of an assistant pressing 
on the abdominal wall Special care 
should be taken that the kidney be in 
Its normal position The kidney is 
secured by passing 4 to 6 sutures 
through the capsule and about 2 cm 
(1 inch) of kidney substance and then 
through the adjacent fascia and mus- 
cles of the wound, tying subcutane- 
ously Fine silk, kangaroo tendon, 
and chromicized catgut are used as 
suture mateiial, but if catgut is used. 
It should be made certain that it is not 
too leadily absorbable 

After the kidney is firmly fastened 
in place the external wound is closed 
and the usual aseptic dressing applied 

Vaiious modifications of this opera- 
tion have been suggested, having as 
their main object the securing of firmer 
or more general adhesions about the 
kidney 

Packing the wound with gauze, in- 
cising and stiippmg back the capsule 
so as to get a law surface in contact 
with the sut rounding parts, splitting 
the quadiatus lumborum longitudi- 
nally, dividing Its lower attachment 
and making a muscnlai sling, may be 
mentioned among these procedures, 
but simply stitching the kidney in 
place, as described, has given satis- 
factoiy and permanent lesults m the 
experience of seveial pi eminent sur- 
geons While the oblique incision is 
geneially recommended, a vertical in- 
cision along the sacrolumbalis muscle 
permits of more ready access for the 
purpose of securing the kidney in its 
normal axis 

Important points to be borne m 
mind while operating’ to relieve the 
symptoms produced by dislocated 
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kidney Do not attempt to “hang’* 
the weight over the “hole” by sus- 
pension of the kidney by its capsule 
or fragments thereof Never “fix” 
the kidney through a lumbar incision, 
working as you must do in the dark 
without being able to discover adhe- 
sions, kinks, etc Never resort to 
the unsurgical procedures of remov- 
ing a portion of the rib, suturing a 
flap of the capsule over or to the 
rib, dissecting off a piece of the lum- 
bar fascia to deepen the renal fossa, 
placing deep sutures or any sutures 
at all through the kidney substance 
or Its capsule, trying to produce 
granular adhesions of the perito- 
neum to the fascia by packing with ' 
gauze, or placing sutures and con- 
fining the attachment to the lower 
pole, allowing the kidney to tilt for- 
ward and be crushed into that posi- 
tion by the superimposed weight of 
the liver Operate from a point of 
entrance by which you may be as- 
sured of meeting and dealing with all 
complications by the combined ex- 
perience of touch and sight Harlan 
(Amer Jour of Surg, Oct, 1909) 
New operation in which strip of 
transversalis fascia is passed beneath 
an elevated portion of the kidney 
capsule and sutured to spinal at- 
tachment of fascia The usual su- 
tures through renal poles and quad- 
ratus lumborum are also put in Bell 
(N Y Med Jour, Jan 20, 1912) 

The writer hangs up the kidney by 
suspending it from the twelfth rib, 
cutting for the purpose a flap from 
the capsule which is passed over the 
rib and sutured to the kidney again, 
thus holding it and raising it as high 
as desired He thinks this technique 
has many advantages over the 
methods of suspending the kidney by 
scar formation Vogel (Zentralbl f 
Chir, Oct 12, 1912) 

Hammock operation The kidney is 
laid bare by an oblique lumbar in- 
cision and brought into the wound by 
pressure on the abdomen, so that its 
lower pole can be fixed with the 
fingers A strip of fascia lata, from 


18 to 20 cm long, by about 10 cm 
broad, is taken from the thigh, and 
Its four corners secured with artery 
forceps An incision about 4 cm long 
is made longitudinally in its middle, 
into which the lower pole of the kid- 
ney is introduced, so that the kidney 
lies in the strip of fascia like a stone 
in a sling, and is secured in place by 
sutures passing through the margins 
of the opening and the capsule The 
sling is then fastened in its desired 
position by sutures By this means 
the lower pole can be drawn a little 
forward, if the upper pole shows a 
tendency to droop The advantage 



Fascia hammock for wandering kidney {KocTier ) 
(Correspondenzblatt fur Schweizer Aerzte ) 


of this method is that the kidney is 
kept in place without depending on 
any sutures in the kidney itself T 
Kocher (Correspondenzbl f schwei- 
zer Aerzte, May 3, 1913) 

Experiences in 189 cases of wander- 
ing kidneys in which Rovsmg’s 
method was applied Decapsulation 
in connection with suture of the cap- 
sule proper is the most reliable pro- 
cedure while It makes the least de- 
mands on the patient The kidney is 
drawn up into the incision, the latter 
skirts the margin of the erector 
spinse, from the tenth rib to 2 cm 
below the twelfth, where it turns for- 
ward at a sharp angle for 6 or 8 cm 
The drawn-up organ is cleared from 
all adhesions with scrupulous care 
and the true capsule is incised along 
the convex margin of the kidney with 
a short transverse incision at each 
pole The capsule is then turned 
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tack on each side, leaving a rectangu- 
lar opening A stout silk thread (No 
4 English) is then carried around 
the lower pole of the kidney, weaving 
It m and out of the true capsule be- 
yond the area of the incision This 
suspends the lower pole as in a sling 
and the kidney is then restored to 
place The ends of the silk are 
brought out separately each side of 
the incision in the skin 

When the kidney is thus pushed 
and drawn up into its normal place, 
with room for normal play, the pa- 
tient is turned on his back and is not 
allowed to get up for four weeks 
The threads are removed the third 
week In the uncomplicated cases all 
trouble was permanently at an end 
after the operation in 85 per cent , 
adding to these the improved cases, 
95 4 per cent of the patients were 
cured or materially benehted The 
decapsulation insures adhesions which 
anchor the kidney firmly in place to 
the transverse fascia, and not to fat 
tissue The parenchyma is left in 
tact The necropsy in a few cases 
after death from intcreurrent disease 
and in anim ils eoniirmed the reliable 
outcome 1 he cases in which symp- 
toms reeurred ire analyzed, seeking 
for the cause One of the patients 
died trom peritonitis, suppuration oc- 
curring along the eourse of the silk 
This IS the only one of the 4 deaths 
for whieh the operation ean be held 
responsilile It suggests that silk im- 
pregn itccl with silver nitrate might 
be preferable Scheuermann (Jour 
Amer Med Assoc , from Archiv f 
klm Chir, Mar 24, 1914) 

NEPHROLITHIASIS —Nephro- 
lithotomy — The removal of a stone 
located in the substance, calices, 
or pelvis of the kidney — is indicated 
when the diagnosis is reasonably cer- 
tain (For the medical treatment see 
Nephrolithiasis, in the preceding 
article ) 

Technique of Nephrolithotomy — 
The preparation of the patient and the 
incision are the same as for nephropexy 


Edebohls’s bag, placed under the pa- 
tient lying on the side, is of much 
value in bringing the field of opera- 
tion into prominence Deep manipu- 
lation is facilitated by dividing the 
last rib, also the outer edge of the 
quadratus lumborum, or if more room 
is needed, for inspecting or freeing 
the kidney or for controlling hemor- 
rhage, the incision may be curved 
downward and forward toward the 
abdomen Free enough exposure to 
permit delivery of the kidney into the 
wound gieatly facilitates operation 
After opening the fatty capsule, the 
kidney should be systematically ex- 
amined by pressing on its surfaces or 
compressing it between the thumb 
and fingers Henry Morris recom- 
mends that the pelvis and upper end 
of the uieter be palpated before the 
kidney is disturbed in older to detect 
any small calculus that might be 
present and prevent its falling into 
the uietei dining manipulation If 
no haid spot is detected after the 
entire kidney has been squeezed be- 
tween the hngei s, some operators 
recommend that exploratory punc- 
luies be made from one end of the kid- 
ney to the other with a fine needle 
rills procedure is to be condemned as 
most unreliable for diagnostic purposes 
In case a stone is found the kidney 
must be opened, and if none be found 
the same procedure is necessary for 
thorough exploration In either case 
an incision should be made in the 
border, in the non-vasculai line first 
mentioned by Hyrtl and recently fur- 
ther emphasized by Brodel’s exhaus- 
tive studies Hemorrhage is con- 
trolled by compression of the pedicle 
by assistant and at the close of the 
exploration by catgut sutures through 
the kidney substance Large calculi, 
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particularly if branched, often have 
to be broken with forceps before it is 
possible to remove them Openings 
in the pelvis sometimes give rise to 
urinary fistulae, when, therefore, it 
seems feasible, it is best to extract 
through an opening into renal tissue 
Whether a calculus is found or not, 
the ureter should be catheterized 
through the pelvis of the kidney from 
end to end, to determine that it is 


TUMORS OF THE KIDNEY 
The gi eater number of tumors of 
the kidney are malignant Sarcoma, 
however, is much the most common 
form , carcinoma comes next in order , 
adenoma is not uncommon and is said 
to degenerate frequently by epithelial 
overgrowth into carcinoma, fibroma 
lipoma, angioma, myxoma, and tumors 
of the adrenal are more rarely ob- 
served 



a Pelvis of a kidney whicli has been laid open for the extraction of a stone half closed witn 
a running locking suture of chromicized gut The facial layer spoken of m the text is the one 
drawn aside by the forceps b chromicized gut or fine black silk suture closing the facial layer 
over the line of suturing in the renal pelvis proper This facial layer is a little too distinctly 
defined {Kelly ) 


not obstructed In calculous pyone- 
phrosis free drainage is necessary, but 
in most cases the kidney wound is 
sutured with buried catgut The 
wound IS closed, leaving a small dram, 
and dressed with the usual aseptic 
precautions 

Probably no major operation has a 
lower mortality, particularly if under- 
taken early, before any serious renal 
changes have resulted 

Cellulitis, renal fistula, and renal 
abscess have been mentioned as pos- 
sible consequences of the operation 


At St Luke's Hospital, New York, 
for the past twelve years, there were 
325 cases of kidney disease (exclud- 
ing nephritis), of which 24 were tu- 
mors In 13 of the tumor cases histo- 
logical diagnoses were made or 
confirmed In 3 cases of cystic kidney 
and 1 of secondary carcinoma the 
operative or bedside diagnosis could 
not be questioned The other 7 are 
grouped as "‘tumors," irrespective of 
the clinical diagnosis Pain was the 
first symptom in 7 patients, hema- 
turia in 4, weakness m S, tumor in 2, 
vomiting in 1, and pain and hema 
tuna in 2 Thirteen patients died with 
recurrence 10 at periods of one to 
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twelve years, 1 died without recur- 
rence five years after operation, 4 are 
living without recurrence (2 car- 
cinomata, 2 hypernephromata) One 
reason of the high operative mortality 
IS the rarity of early diagnosis 
Squier (Boston Med and Surg Jour, 
Oct 14, 1909) 

Study of early diagnosis of kidney 
tumors in 265 articles in the litera- 
ture on the diagnosis of kidney dis- 
turbances None of the modern 
methods of investigation has equaled 
in diagnostic importance the classic 
triad, pain, hematuria, and tumefac- 
tion, but many tumors in the kidney 
run a latent course In adults hema- 
turia IS generally the earliest symp- 
tom, but it IS rare m children The 
bleeding usually continues through 
the entire micturition, it may begin 
without apparent cause or pain or 
may follow palpation or jar from any 
cause, driving or running Blood- 
stained urine may alternate with nor- 
mal urine Generally the hematuria 
IS of brief duration Cystoscopy is 
important, as even with a palpable tu- 
mor the blood may come from the 
other kidney The pain with a kid- 
ney tumor IS described as a dull ache, 
coming on spontaneously and not in- 
fluenced by repose or exercise, as a 
rule It may radiate from the lumbar 
region to the liver, abdominal walls 
bladder, anus, testicles, or vulva, or 
into the hips, thighs, shoulders, or 
breast, in the latter case suggesting 
intercostal neuralgia, or there may be 
reflex pain in the other kidney Pas- 
teau has called attention to some new 
remote tender points in kidney dis- 
ease They are along the course of 
nerves which issue from the spinal 
cord at the same point as those which 
innervate the kidneys Israel found 
fever a pathognomonic and some- 
times the only symptom of cancer of 
the kidneys or adrenals free from 
febrile complications This was the 
case in 8 2 per cent of 146 cases 
Rontgenoscopy is of not much use in 
diagnosis of kidney tumors The ab- 
sence of cachexia with a kidney tu- 
mor of long standing suggests that it 


IS a hypernephroma P Frangenheim 
(Centralbl f d Grenzgeb d Med u 
Chir , May 23, 1912) 

Cysts — Various forms of cysts 
simple serous, usually single but 
sometimes multiple, hydatid cysts, 
dermoid cysts , and polycystic degen- 
eration, are frequently seen 

The prognosis, according to the 
writer, is notoriously bad in malig- 
nant tumors of the kidney, and the 
most distressing feature is that it 
bears little relation to the size and 
duration of the growth A very small 
hypernephroma may invade the ves 
sels and metastasize very early, while 
a very large one may not metastasize 
at all S Stillman (Calif State Jour 
Med , XV, 363, 1917) 

Polycystic degeneration of the kid- 
neys IS in 'ilmost all instances a bi- 
lateral 'iffection In cases m which, 
for the time being, one kidney ap- 
pears to be anatomically and func- 
tionally healthy an involvement of 
this org'in may be expected to de- 
velop later Determination of the 
kidney function is indispensable prior 
to decision upon any operative pro- 
cedure Nephrectomy in cystic kid 
ney is always contraindicated Ex- 
cruciating pain, general sepsis caused 
by suppurations of cysts, profuse 
hematuria and distressing symptoms 
due to the presence ot enormously 
large cysts are, under favorable con 
ditions (good renal function), indica 
tions for operative interference 
Nephrotomy with puncture of cysts, 
decapsulation, and nephrofixation are 
the operative procedures which in se- 
lected cases may give satisfactory 
(temporary) results Kroloszyner 
(Amer Jour Med Sci , Sept, 1909) 
The diagnosis of infected cystic 
kidney is generally very difficult, as 
the physician seldom thinks of the 
possibility of this rare condition It 
IS peculiarly liable to become infected 
Sieber found infection mentioned in 
10 per cent of 200 cases on record, 
and Borelius in 1 of his 4 cases Bull 
calls attention to the family tendency 
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in his cases, a man and 3 of his 11 
children and a brother and sister had 
cystic kidneys, the diagnosis being 
confirmed by operation or autopsy 
The symptoms came on about the age 
of 24, and none of the third genera- 
tion has reached this age yet Not- 
withstanding that the tendency to 
cystic kidney is bilateral, as a rule, if 
one kidney is predominantly affected 
while its mate is still functionally 
capable, nephrectomy may be indi- 
cated 

The Scandinavian literature on the 
subject and Sieber’s monograph 
show that in only 9 of the 200 
cases was only 1 kidney involved, 
as determined at autopsy, both were 
involved in ISO In about 12 per cent 
of all the cases the lesion had never 
induced appreciable symptoms The 
urine may be normal, but generally 
IS like that with contracted kidney 
The renal region is usually tender and 
there may be vague or sharp pains, 
constant or paroxysmal Inter- 
mittent hematuria was observed in 
20 per cent of the cases, hypertrophy 
of the heart in SO per cent , and a 
hemorrhagic tendency was frequently 
apparent, apoplexy even in the 
young, epistaxis, intestinal hemor- 
rhage and hemoptysis Nephrectomy 
was done in 61 cases, with 20 fatali- 
ties, 8 of the patients are still living 
after from three to seven years 
Nephrotomy was done in 10 cases, on 
both kidneys in 4, with 2 fatalities 
Bull (Jour Amer Med Assoc, from 
Norsk Mag f Laegevidenskaben, 
Aug, 1910) 

Report of 3 cases of polycystic kid- 
ney in which the distressing symp- 
toms were greatly relieved, and the 
life of the patients apparently pro- 
longed, by exposing the more affected 
kidney and performing multiple punc- 
ture of the cysts Since the condi- 
tion IS practically always bilateral, 
nephrectomy is, except in rare in- 
stances, positively contraindicated, 
and yet severe pain, oliguria, and 
other severe symptoms demand inter- 
vention Rovsing (Amer Jour of 
Urol , vol viii, p 120, 1912) 


Sarcoma is by far most frequently 
met with in children and is usually 
congenital The tumor is generally 
of the round or spmdle-celled variety, 
Highly malignant, of rapid growth, 
and often attains enormous dimensions 

Personal case of sarcoma of the 
kidney discovered at autopsy in a 
female child 14 months old, as did a 
review of 4 .he subject generally, lead 
the author to conclude that sarcoma 
of the kidney may exist without 
symptoms, and generalization may 
occur early, before the kidney is 
greatly enlarged In the writer’s 
case appearance of the anemia and 
rapid loss of flesh were coincident 
with generalization of the growth La 
Pierre (N Y Med Jour, Jan 18, 
1908) 

Case of recurrent lymphosarcoma 
of the kidney which originally was a 
hypernephroma that had taken on a 
fatty change accompanied by a 
limited malignant tendency G Mc- 
Connell (Jour Med Research, Oct, 
1908) 

Sarcoma of the kidney in infancy is 
exceedingly rare It is of very rapid 
growth, does not cause cachexia until 
It IS very large, causes little or no 
pain or disturbance of the general 
health, and is usually first discovered 
by accident on account of change in 
the contour of the abdomen Hema- 
turia may or may not be present 
Such tumors he behind the colon, 
they begin at one side, but grow 
downward and inward, other abdom- 
inal tumors being more centrally lo- 
cated from the start They are also 
hard, firm, and £xed The mortality 
from operation is high, and recur- 
rence is not infrequent, but it is the 
only treatment which offers a shadow 
of hope Cheney (Arch of Pediat , 
Apr, 1908) 

Case of adenosarcoma of the left 
kidney in a child 3 years and 5 
months old As the right kidney, 
upon cystoscopy, proved to be in 
good condition, the left kidney was 
enucleated The operation was sue- 
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cessful, and the little patient re- 
covered Pedersen (Med Rec , Aug 
26, 1911) 

Carcinoma is said to result in some 
cases from traumatic iriitation, as 
from calculi, or to follow inflam- 
matory processes As a rule, the 
tumor IS of slow growth, and the 
neighboring lymphatic glands are 
not affected until late Extension of 
the disease to surrounding organs is 
not common and metastases are still 
more rare All these factors favor 
the success of the operation If a 
malignant growth he large and of 
some months’ standing, however, pai- 
ticularly if it is adherent, operation is 
contraindicated, as it is also in chil- 
dren unless the growth be small and 
the child otherwise healthy 

SYMPTOMS — Renal giowths fie- 
quenlly give no symptoms, remaining 
latent for some time Tumor, pain, 
and hematuria aie most important 
symptoms The tumor is situated in 
the loin, growing anteiiorly, is 
smooth and rounded, lesists move- 
ment on pressure, and does not de- 
scend on inspiration Pam is quite a 
constant symptom in adults It is 
usually dull, aching, felt chiefly in the 
loin, but may be lancinating, radiating 
to the scapula and back and to the 
thigh Hematuria may be the first 
symptom, particularly in case of sar- 
coma, and IS irregularly intermittent 
Carcinomatous tumors are apt to be 
nodulated instead of smooth and 
rounded, as are most renal tumors 
In advanced stages of the disease 
fragments of carcinomatous tissue 
may be passed m the urine The pa- 
tient becomes emaciated and cachec- 
tic Hepatic and splenic enlargements 
are most likely to be confounded with 
renal tumors 


DIAGNOSIS — The differential 
diagnosis is facilitated by noting the 
resonance of the colon, which crosses 
the kidneys, but not the spleen or 
liver This is assisted by the detec- 
tion of the notched edge of the 
spleen oi well-defined edge of the 
liver, and of dullness on percussion 
over the flanks Soft, elastic sar- 
comata may be mistaken for hydro- 
nephiosis 

The symptoms of a renal growth 
vary to a certain extent with the 
nature of the tumor present The 
three prominent symptoms of hyper- 
nephroma are hematuria, pain, and 
the presence of a renal tumor Hyper- 
nephioma is most common between 
the ages of SO and 70 and is of com- 
paratively slow growth, sarcoma is 
more common in childhood and forms 
a rapidly growing tumor with early 
cachexia Cat cinoma is a disease of 
1 Iter life, gives rise to more pain, 
"ind usu illy to constant hematuria, 
wheicas in sarcoma hematuria may 
he absent, and in hypernephroma is 
usually of an intermittent type 
G1 uidiil ir enlargement is more com- 
mon 111 c ircinoma, either about the 
kidney or in distant glinds, whereas 
a piilmon iry or osseous deposit is 
more usual with hypernephroma 
K H J Swan (Lancet Feb 8 1913) 
Case of epithelioma developing in a 
kidnej subject to hydronephrosis 
Nephrectomy was done in 2 months 
with smooth recovery Lagarde 
Tour d’Urol Mar 1918) 

GENERAL SURGERY OF THE 
KIDNEYS 

When opeiative procedures are 
about to be perfoimed on the kidney, 
the fact that it is occasionally the seat 
of anomalies should be borne in mind 
It may occupy an abnormal position, 
under such circumstances it will usu- 
ally be found below and nearer the 
middle line than usual It may even 
be found as low as within the pelvic 
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cavity Irregularities of size and 
shape may also be found, due to ab- 
normal or arrested development 

Sometimes the extremities fuse, 
forming “horseshoe kidney,” or one 
kidney may be absent, in which case 
the other is apt to be of unusual size, 
as we have seen Again, cases of con- 
genital occlusion of the ureter have 
been reported, in which it was, of 
course, impossible for the kidney to 
fulfill its function 

RENAL DECAPSULATION — 
The proposal to treat chronic Bright’s 
disease by operation was first made 
by Edebohls (Medical Record, Dec 
21, 1901), who described the opera- 
tion as follows The patient is placed 
prone upon the table, with the 
author’s kidney air-cushion under- 
lying and supporting the abdomen 
Both kidneys are thus rendered ac- 
cessible to operation without the 
necessity of changing the patient’s 
position An incision is carried from 
the twelfth rib to the crest of the 
ilium along the outer margin of the 
erector spmae, without opening the 
sheath of that muscle The fibers of 
the latissimus dorsi muscle are bluntly 
separated in the direction of their 
course, without cutting The iliohy- 
pogastric nerve is sought for and 
drawn to one side oi other, out of the 
way of harm Di\ision of the trans- 
versalis fascia exposes the perirenal 
fat This IS divided over the con- 
vexity of the kidney until the capsule 
proper is reached The fatty capsule 
IS now bluntly separated everywhere 
from the capsule proper, the dissec- 
tion advancing on either aspect and 
around both poles of the kidney until 
the pelvis of the kidney is reached 
Now and then the fatty capsule may 
be found so thickened and adherent, 


as the result of chronic pei mephntis, 
that the scissors or knife may be re- 
quired to separate it from the capsule 
proper The kidney with its capsule 
proper is next lifted from its fatty 
capsule bed, and if possible delivered 
through the wound The capsule 
proper is divided on a director along 
the entire length of the convex exter- 
nal border of the kidney, and clean 
around the extremity of either pole 
Each half of the capsule proper is in 
turn stripped from the kidney and re- 
flected toward the pelvis until the 
entire surface of the kidney lies raw 
and denuded before the operatoi In 
separating the capsule proper from 
the kidney, care must be exercised 
not to break or tear away parts of the 
kidney, which is often both very fri- 
able and very firmly connected with 
Its capsule proper The stnpped-off 
capsule proper is next cut away en- 
tirely, close to its junction with the 
pelvis of the kidney, and removed 
Delivery of the kidney makes this 
otherwise difficult work easy If the 
kidney cannot be delivered, the cap- 
sule proper must be entirely peeled oflf 
the kidney by the fingers in the bot- 
tom of the wound, and excised as far 
as possible, any remaining poition be- 
ing Simply reflected backward around 
the root of the kidney, where it will 
curl up and stay The kidney is 
dropped back into its fatty bed and 
the external incision is closed 

The results obtained by the various 
observers who have tried the operation, 
its indications and contraindications 
have been reviewed in the article on 
Bright’s Disease, Vol II In the ex- 
perience of many competent surgeons, 
however, the operation has not given 
the results expected and it has been 
abandoned by many of them 



218 KIDNEYS, UREIERS, SURGICAL DISEASES (KEEN AND TINKER) 


NEPHROTOMY 

Nephrotomy is an incision into the 
kidney, and is used for exploration, 
removal of stone, relief of nephralgia, 
as a preliminary to plastic operation 
for hydronephrosis or pyonephrosis, 
or for the evacuation of cystic or 
purulent collections of fluid 

In place of incision, which is usu- 
ally accompanied by somewhat free 
bleeding, Cullen and Derge pass a 
blunt needle carrying No 3 silvei 
wire through the substance of the 
kidney in the non-vascular zone and 
by gentle seesawing the wire cuts 
out Animal experiments show re- 
duction of hemorrhage to less than 
half by use of this method 

The opeiation may be indicated in 
simple cysts, hydronephrosis, hydatid 
cysts, pyonephrosis, suppurative ne- 
phritis, and tuberculosis of the 
kidney 

In all of these conditions pus and 
blood will be found in the mine The 
amount of blood is geiieially small 
and the cells are abnoimal, the pus 
if measuied, is apt to vary in amount 
Renal cells and the chaiactenstic epi- 
thelium of the pelvis of the kidney 
will also probably be found In all 
chionic inflammatory conditions casts 
and albumin aie present in the mine 
Elevation of temperature with oi 
without chills, loss of appetite, hectic 
suppression of urine, and uiemia may 
also exist There will be more oi less 
pain and tenderness over the region 
of the kidney, and in pyelonephritis 
and pyonephrosis there may be con- 
siderable swelling, redness, and edema 
The symptoms of pyonephrosis are 
those of hydronephrosis plus those of 
suppuration 

Cysts — Simple cysts of the kidney 
begin in the renal cortex and grow 


toward the surface without affecting 
the renal tissue, unless they grow to 
great size, when they may cause pres- 
sure atrophy They are thm-walled, 
globular, and of varying size, and 
they contain a pale, straw-colored, 
albuminous fluid of low specific grav- 
ity They sometimes contain choles- 
terin or blood, and rarely the con- 
tents are thick and jelly-like They 
usually cause no symptoms except 
those of a growing cystic tumor in the 
loin 

Hydatid cysts are found more fre- 
quently in the kidney than in any 
other oigan except the liver, but are 
six times less fiequent than in that 
organ They are usually situated in 
the secreting substance and tend to 
luptuie into the pelvis without reach- 
ing great size Thinning and atrophy 
may lesult, however, from pressure 
They may be secondaiy to hydatid 
disease of other oigans 

In some cases a tumoi may be felt 
on palpation, and fluctuation may be 
pel ceptilile , hydatid fiemitus, as ob- 
sei ved 111 other oi gaiis, is rare If the 
cyst luptures into the renal pelvis, 
the passage of vesicles through the 
meter gives use to symptoms of renal 
colic The presence of vesicles and 
booklets in the m me would confirm 
the diagnosis Blood and pus may 
also escape with the hydatids 

Hydronephrosis is a distention of 
the kidney with fluid, caused by an 
obstiuction to the outflow of urine 

A tumor, rounded or lobulated in 
form and often fluctuating, may usu- 
ally be felt in the lumbai region In 
case this tumor diminishes in size oi 
disappears at times, especially if the 
diminution or disappearance is ac- 
companied by a profuse flow of urine 
of low specific gravity, the diagnoses 
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IS almost certain Severe cases may 
be accompanied with suppression of 
urine, and, in case both kidneys are 
affected, uremia will occur sooner or 
later Pam is a variable symptom , it 
IS influenced by the tension and may 
be wanting 

Its causes are congenital or ac- 
quired Nearly one-third of all cases 
are said to be due to some abnormal 
condition of the ureter impacted cal- 
culus, kinks, twists, stenosis, or com- 
pression from some abnormality of 
adjacent structures, such as tumors of 
the abdominal or pelvic organs 
Floating kidney is a frequent cause 
of kinks of the ureter Among other 
unusual causes have been mentioned 
enlarged prostate, phimosis, and 
retroflexion of the uterus The fluid 
within the cyst is never pure urine, 
frequently containing neither urea 
nor uric acid it is usually a clear 
fluid of low specific gravity contain- 
ing chlorides and albumin , sometimes 
It is brownish from the presence of 
blood, it may be putrid and ammoni- 
acal, rarely it is thick and jelly-like 

Pyelitis and pyelonephritis both 
occur most frequently as the result of 
secondary infection from some disease 
lower down in the genitourinary ti act 
If the infection is confined to the 
pelvis of the kidney it is known as 
pyelitis, if the kidney substance is 
affected, pyelonephritis, and in its 
typical foim it is usually called 
“surgical kidney ” Both kidneys are 
geneially affected, and gonorrhea is 
the ordinary cause of the infection 
Calculus IS also a very common cause 
of these conditions, or a calculus may 
form as a result of the inflammation 

Pyonephrosis — ^The suppurative 
processes in a case of pyelonephritis 
may go on until the greater part of 


the kidney substance is destroyed and 
only a sack filled with pus remains, 
this condition is known as pyonephro- 
sis An after-development of sup- 
puration in hydronephrosis produces 
the same result (See also article on 
Kidneys, Diseases of ) 

Renal abscess may result from trau- 
matism, renal calculus, or it may be 
pyemic or metastatic in origin Ab- 
scesses of the kidney are located in 
the cortical substance They fre- 
quently empty through the pelvis of 
the kidney or they may rupture the 
capsule, giving rise to a pennephritic 
abscess in the surrounding cellular 
tissue In case there are several 
abscesses the septa between them 
may bieak through, giving rise to 
pyonephrosis (See also article on 
KiDNE'ks, Diseases of) 

Tuberculosis of the kidney is, in the 
majoiity of cases, associated with 
tubeiculosis in other organs The 
kidney is enlarged, sometimes very 
consideiably, and cheesy masses are 
seen in the secreting substance (See 
also article on Kidneys, Diseases of ) 

Perinephric abscess in most cases 
results from the extension of sup- 
puiative processes in the kidney itself, 
but It may follow traumatism with or 
without recognizable injury to the 
kidney , it may be metastatic in origin 
following typhoid fevei, grip, mea- 
sles, or peripheral suppurations, or it 
may result fiom operative interven- 
tion or inflammatory processes in 
neighboring organs Not seldom it 
aiises from a local infection of the 
perinephric tissues 

The abscess tends to burrow along 
the sheaths of muscles and under the 
fasciae of the lumbar region, usually 
reaching the surface, but sometimes 
following the sheath of the psoas to 
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the inguinal region, or finding its 
way through the diaphragm or rarely 
bursting through the peiitoneum 

The symptoms are those of deep- 
seated suppuration in this region, but 
the condition is apt to be of partic- 
ular gravity because of the debilitated 
condition of the patient from the pre- 
vious renal suppuration and the 
highly poisonous character of the 
mixed pus and urine The diagnosis 
may be confirmed by the use of an 
aspirating needle (See also article 
on Kidneys, Dise-^ses of ) 

TREATMENT— In any of the 
above conditions the operation may 
be indicated Small cysts aie fie- 
quently found in granular kidneys, 
however, which never demand sur- 
gical tieatment, and in case patho- 
logical changes aie far advanced in 
any of these conditions the operations 
of resection or nephrectomy may offer 
the patient the best chance of lecov- 
eiy Puncture of the kidney and as- 
piration of the contained fluid is 
lecommended by some suigeons in 
the tieatment of cysts and hyd>one- 
plirosis, but, if successful, the pio- 
cedure has to be fiequently lepeated 
in most cases and it very often fails 
to pioduce a cuie or gives rise to 
infection 

The indications are more positive 
when there is siippui ation in and 
around the kidney, incision, evacua- 
tion of the pus, and drainage aie 
necessary When the diseased condi- 
tion has advanced so far as to call 
for nephrectomy, but in which the 
strength of the patient is much ex- 
hausted, incision and drainage are often 
followed by such gam in strength and 
improvement of the patient’s general 
condition as will permit of the suc- 
cessful performance of the more seri- 


ous operation at a later date In 
tuberculosis of the kidneys simple 
nephrotomy with removal of diseased 
tissue may be all that is needed, but 
nephrectomy is often necessary 

Technique — Before all operations 
of pi ob able gravity examination of 
the urine to determine the functional 
capacity of the kidneys (see Nephsec- 
roMY), and if possible the condition 
of the other kidney should be 
made In order to lessen the dan- 
ger of infection from the micro-organ- 
isms which are commonly found, even 
in healthy kidneys, hexaraethylena- 
mme or some of the proprietary drugs 
of like chemical composition may be 
administeied for seveial days before 
the operation 

The Usual incision for exposing the 
kidney (described above) is generally 
the best In cases of great enlarge- 
ment, howcvei, it may be more con- 
\enient to make the opening farther 
foiwaid In opciating foi cysts or for 
hydi onephiosis the tissues may be 
found noi mal, with the exception of a 
thinning of the pei inephnc fat , but m 
suppuiative inocesses the skin, mus- 
cles, and fciscitC aic likely to be found 
\asculai and edematous, and the pen- 
nephiic fat dense and adherent A 
sulhcient suiface is usually denuded 
to peimit of Its being bi ought to or 
near the level of the skin, where it is 
sutuied after being opened Anv 
cuidy or stiingy mateiial which may 
be found within abscesses should be 
curetted away, and if there are septa 
between abscesses they should be 
broken down After thorough disin- 
fection of the wound a thick drainage- 
tube IS inserted, the wound is partlj 
closed, and a heavy absorbent dress- 
ing applied 

Simple cysts often close piimarily, 
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the cavity of an hydatid cyst usually 
closes after suppuration, and there are 
a good proportion of cures following 
nephrotomy for abscess After opera- 
tions for hydronephrosis, fistulas are 
often left that will not close without 
a plastic operation or, in some cases, 
nephrectomy Resection or nephrec- 
tomy IS frequently called for after 
nephrotomy for tuberculous kidney 
NEPHRECTOMY 
Removal of the kidney may be 
indicated in cases of renal tumor, 
severe mjunes accompanied by seri- 
ous hemorrhage, suppuration, or m- 
filtration of urine, in renal or ureteral 
fistulse, diseased movable kidney, 
tuberculosis of the kidney, hydrone- 
phrosis, calculus, cyst, and suppura- 
tive processes in which resection 
seems unlikely to relieve or cure 
But few well-authenticated cases 
are on record in which this operation 
was undertaken for injuries of the 
kidney While a successful result 
may follow without intervention, 
opeiation has, no doubt, often been de- 
layed until too late Severe hemor- 
ihage — as evidenced by bloody urine, 
acute anemia, and the physical signs 
of fluid in the abdominal cavity — is an 
indication foi immediate exploratory 
operation The same is true in the 
event of severe secondaiy hemoi- 
rhage, which sometimes occurs as the 
result of the ruptuie of a tiaumatic 
aneurism It is often difficult to 
decide what to do if the bleeding is 
less copious, but in any case operation 
should not be deferred until the pa- 
tient is too weak and anemic In the 
less severe cases the lumbar incision 
will answer , in graver injuries the ex- 
traperitoneal incision from the tip of 
the twelfth rib to the junction of the 
middle and outer thirds of Poupart’s 


ligament will give more room and 
seems more generally applicable, 
celiotomy is called for in case there 
are signs of hemorrhage into the ab- 
dominal cavity The ligation of ves- 
sels and suturing or the use of the 
tampon followed by suture may be 
sufEcient in less severe injuries, but 
nephrectomy is indicated in case a 
mam branch of the renal arteiy is in- 
jured or if there is very extensive 
laceration and contusion of the renal 
substance 

The conditions under which ne- 
phrectomy is indicated — for ? enal calcu- 
lus, hydronephrosis, tuberculosis, cysts, 
and suppurative processes — ^have al- 
ready been discussed 

U reteral fistulas, which usually are 
due to wounds inflicted during opera- 
tions on the abdominal or pelvic vis- 
cera, may necessitate nephrectomy, 
but the operation seems indicated 
only in case there is great discomfort 
or the patient is prevented fiom fol- 
lowing a necessaiy occupation In 
most cases it would probably be pos- 
sible to perform a plastic operation on 
the ureter or, failing in this, to im- 
plant the end of the ureter into the 
rectum 

Technique — As a preliminary to the 
lemoval of a kidney measures should 
be taken to determine as definitely as 
possible whether another kidney ex- 
ists and whether it is sound or dis- 
eased Numerous segregators and 
other devices have been suggested for 
the purpose of collecting the urine 
from each kidney separately, many of 
them depending upon the compres- 
sion of the ureter by various means, 
but none of them have proved entirely 
satisfactory The catheterization of 
the ureters (see below, Disevses of the 
Ureters) is the most certain method 
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of obtaining separate uunes, but 
much special skill is required for its 
successful practice 

Among the possibilities for false 
conclusions resulting from ureteral 
catheterization may be mentioned 
plugging of the catheter by a small 
clot or by pus , reflex anuria from the 
presence of the catheter in a few 
cases or polyuria for a few minutes in 
most cases which may resemble the flow 
from retention, also appearance of a 
few blood-cells from traumatism in the 
first unne 

In some cases it may seem neces- 
sary to lay both kidneys bare by lum- 
bar or abdominal incisions to deter- 
mine the presence of both kidneys 
or the extent of disease in them, 
as lecommended by Edebohls and 
Kocher 

The kidney may be removed either 
through a lumbar or an abdominal in- 
cision Abdominal nephrectomy is 
usually reserved for those cases in 
which there is gieat enlargement of 
the kidney and foi cases of injury in 
which there is hemoirhage into the 
peritoneal cavity The lumbai in- 
cision gives better opportunity foi 
the separation of adhesions, it is ex- 
trapeiitoneal, and permits fieei drain- 
age of abscesses if necessary without 
serious danger of peritonitis, and the 
general mortality is considerably less 
than after abdominal nephrectomy 

The great point in the ordinary 
method of dealing with the pedicle is 
to avoid including in the ligature any 
portion of the kidney pelvis When, 
however, the pelvis is greatly dilated, 
with many vessels spread out over 
Its circumference, all these long ves- 
sels crossing the dilated pelvis re- 
quire to he seized with hemostatic 
forceps and tied separately with thin 
silk Bland-Sutton (Surg, Gynec, 
and Obstet, Jan, 1908) 


Series of cases, including every case 
of nephrectomy in which the writer 
has personally operated, without any 
effort being made to select favorable 
cases, have demonstrated that the qld 
ideas regarding the danger of ne- 
phrectomy per se are exaggerated, and 
that with our modern methods of ex- 
amination the kidney can be removed 
m suitable cases with comparatively 
little risk to life Brewer (Med Rec 
Mar 20, 1909) 

The kidney was removed on ac- 
count of tuberculosis in 90 of the 100 
nephrectomies reported by the writer 
Once convinced of the integrity of 
the other kidney, he did not hesitate 
to remove the tuberculous organ even 
when the general condition was ex- 
tremely bad, and the results were 
favorable His mortality was 4 per 
cent , but only 2 of the cachectic pa- 
tients succumbed, one to advanced 
myocarditis and the other to uremia 
Wildbolz (Correspondenzbl f schwei- 
zer Aertze, Oct IS, 1909) 

In his technique for nephrectomy 
when there is sclerosis of the hilum 
and vessels, Tansini applies a clamp 
to the hilum, including the large ves- 
sels and the ureter, and ligates here 
Amonq his 47 operations of the kind 
he lost only 1 patient and this in 1875, 
his mort ility thus being only 2 12 per 
cent This teehnique also materially 
shortens the operation D*Este (An- 
nales dcs mal org gemto-unn , 
July IS, 1910) 

The writer had 2 deaths immedi- 
ately following operation out of 60 
cases of nephrectomy, 4 of the sur- 
vivors died later Out of 50 cases, 56 
per cent were permanently cured, 34 
per cent much improved, 10 per cent 
only slightly or temporarily im- 
proved Among the last most of 
the patients had bladder involvement 
The condition of the bladder before 
operation influences the prognosis, 
therefore, in the early stages before 
the bladder is involved, the prognosis 
after a radical operation on the kid- 
ney IS very good An unfavorable 
factor in the prognosis is testic- 
ular or prostatic involvement As a 
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general rule, women have double the 
chances for recovery that men have 
Suter (Munch med Woch, Nov 5, 
12, 19, 1912) 

Nephrectomy does not seem to af- 
fect the course of pregnancies later 
Andrews has reported a case in 
which the woman passed through S 
pregnancies after nephrectomy, and 
Hartmann has reported 150 preg- 
nancies in 115 women after nephrec- 
tomy, with only 3 deaths, in 2 of 
the fatal cases the remaining kidney 
was known to have been diseased 
In their 3 personal cases there was no 
trace of albuminuria at any time dur- 
ing the pregnancy, delivery occur- 
nng without difficulty from twenty 
months to three years after the 
operation Spire and Boeckel (An- 
nales de gynec et d’obstet , Mar , 
1913) 

A large proportion of patients in 
whom nephrectomy has been per- 
formed for severe lesions die during 
the first year following operation 
The majority of cases of renal tuber- 
culosis in which the remaining kidney 
IS more or less involved succumb be- 
fore the end of four years On the 
other hand, patients operated on for 
tumor or tuberculosis who survive 
for four years may be regarded as 
cured The presence of slight or 
moderate signs of pyelitis or pyo- 
nephritis in the kidney of a nephrec- 
tomized person is of no especial mo- 
ment, as they are apt to disappear 
after operation Kummell (Arch f 
klin Chir , Bd ci, Hft 2, 1914) 

Liimbar Nephrectomy — The length 
and direction of the incision depend to 
some extent on the condition of the 
organ to be removed In case the 
kidney is of normal size or but 
slightly enlarged and is not adherent 
the vertical or oblique incision as 
described under movable kidney could 
be used for the removal of an enlarged 
or adherent kidney The incision, be- 
ginning inch below the last rib 
near the outer border of the erector 


spinae and continued first downward 
toward the crest of the ihum, then 
curving forward to the middle third 
of Poupart’s ligament, gives the neces- 
sary exposure for safe operation 
Kocher uses this form of incision and 
finds it possible through it to examine 
the other kidney or the under surface 
of the liver with his hand in the ab- 
dominal cavity After determining 
that the other kidney is sound he 
sews together the opening in the peri- 
toneum and proceeds with the re- 
moval of the diseased kidney 

The structures divided and their 
lelations have already been described 
under movable kidney It is gen- 
erally possible to separate the peri- 
toneum from the surface of the kidney 
and to push it inward The organ is 
then freed from its bed and the larger 
vessels going to the capsule are tied 
Dense adhesions are divided by scis- 
sors, but m some cases they may 
cause so much difficulty that it will 
be easier to enucleate the kidney from 
its capsule rather than to separate it 
from the circumrenal fat After it is 
fieed the organ is luxated from its 
bed, care being taken not to make 
much traction on the pedicle , the 
stiuctures at the hilum are isolated, a 
strong silk ligature is passed about 
the vessels by an aneunsm needle and 
tied, the ureter is separately doubly 
ligated and tied, and the pedicle 
divided 

If the uietei contains infectious 
material it may be divided with the 
thermocautery and pure carbolic acid 
injected, as suggested by Howard 
Kelly After the pedicle has been 
carefully inspected in the wound 
and all bleeding points have been 
secured a large drainage-tube is placed 
in the bottom of the cavity and the 
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wound IS partly closed by deep and 
superficial sutures 

Abdominal Nephrectomy — Various 
incisions have been used An incision 
in or near the median line will facili- 
tate the exploration of the alternate 
kidney in case manual examination 
seems necessary, while the removal of 
an adherent kidney would be easier 
through the lateral incision After 
opening the abdominal cavity the kid- 
ney IS exposed by tearing through the 
peritoneum forming the outei layer of 
the mesocolon, as its inner layei con- 
tains the vessels which supply the 
bowel, and their division might give 
1 ise to gangrene of the intestine The 
freeing of the kidney from its bed and 
the isolation and lii>ation of the ves- 
sels and uieter are then earned out in 
much the same manner as in lumbai 
nephiectomy 

The mortality of nephrectomy 
varies with condition of the patient 
and the pathological condition foi 
which the opeiation is undertaken 
The prognosis in operations for malig- 
nant disease is giave both as to im- 
mediate moitality and peimanent cuic, 
but there has been great impiovement 
in results with more accuiate meth- 
ods of determining the functional 
capacity of the kidney and with im- 
proved operative methods and tech- 
nique The immediate moitality has 
been reduced fiom nearly 70 per cent 
in the first decade of lenal surgery to 
25 per cent or even less in the ex- 
perience of some surgeons, at the 
present, permanent cures of from 2 
to 18 years are shown in 34 cases re- 
ported by Wagner The proportion 
of deaths after operations for tuber- 
culosis of the kidney is also much 
lower in recent years , probably some- 
what better than 10 per cent in the 


hands of experienced surgeons, re- 
cent statistics place the mortality at 
about 25 per cent in case of tiaumatic 
lesions, while with less extensive in- 
juiies treated by suture and pac kin g 
there is piobably less than 5 per cent 
RESECTION OF A PART OF 
THE KIDNEY— The first partial 
excision was performed by Czerny m 
November, 1887, for an angiosarcoma 
The opeiation has been rather larely 
lesoited to, although there seems to 
be no doubt that it is a sound surgical 
proceduie m the conservative surgery 
of the kidney to substitute this opera- 
tion foi total nephiectomy when only 
a pait of the kidney is diseased or has 
been injuied 

Nephropexy, or Nephrorrhaphy, and 
Nephrolithotomy, being only indi- 
cated in special disoideis, are de- 
sciibed above undei the heading of 
the Idttei 

TRANSPLANTATION OF THE 
KIDNEY 

ibis opeiation has been success- 
fully done on animals by several 
woikeis m laboi atoi les of experimen- 
tal buigciy it seems to be possible 
to tiansplant the kidney to some 
other pait of an animal s body, but not 
to transplant fiom one animal to an- 
other of the same species and still less 
piactical to tiansplant fiom one ani- 
mal to another of diffeient species 
A number of the most piominent 
workeis in this held, in attendance at 
the recent Intel national Congress of 
Surgeons, were entiiely agreed as to 
the impiacticability of heteroplastic 
or even homoplastic transplantation 
at the present state of our knowledge 
An animal — dog — which has under- 
gone a double nephrectomy and the 
grafting of both kidneys from an- 
other animal can secrete almost nor- 
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mal urine with his new organs and 
live in good health at least for a few 
weeks Carrel (Jour of Exper Med, 
Jan , 1908) 

A dog, after having undergone a 
double nephrectomy and the replan- 
tation of one kidney, lived in excellent 
health for almost two and a half 
years, and died of an intercurrent dis- 
ease which was without relation to 
the operation The autopsy showed 
the kidney to be normal Hence the 
experiment proves definitely that the 
extirpation of the kidney in the dog. 
Its perfusion with Locke’s solution, 
the complete interruption of its circu- 
lation for fifty minutes, and the su- 
ture of Its vessels and ureter do not 
interfere with its functions, even after 
a long period of time It indicates 
finally that from a purely surgical 
standpoint the grafting of organs is 
a real possibility Carrel (Jour of 
Exper Med, Aug, 1911) 

Findings in 3 dogs after transplant- 
ing one of the animal’s kidneys to 
some other region The operation 
proved a success in only one instance, 
the left kidney had been transferred 
to the neck and connected with the 
primary carotid artery and the ex- 
ternal jugular vein with the ureter 
sutured to the skin The kidney kept 
up its functioning, but showed signs 
of mild inflammation when the animal 
was killed two months later It had 
evidently become infected through 
the ureter from the skin A kidney 
from other dogs was transplanted 
into the animal in 9 other experi- 
ments The results at first were ex- 
cellent, the kidney functioning nearly 
normally, but the implanted kidney 
was absorbed in time or it sloughed 
away Attempts to transplant a kid- 
ney from a cat to a dog, goat to dog, 
etc, invariably failed Villard and 
Perrin (Jour Amer Med Assoc, 
from Lyon chir , Aug , 1913) 

Study of the manifestations of life 
of the transplanted kidneys to as- 
certain whether it could meet in- 
creased demands Histological exam- 
ination showed that the successfully 


transplanted kidney possessed, in a 
normal manner, the most delicate and 
sensitive structures in which lay the 
power of function When the secret- 
ing cells lost their activity, the gran- 
ules disappeared betore anything else 
For a permanent normal secretion the 
proper proportion of the normal con- 
stituents must be preserved and for 
this the nervous influence is neces- 
sary As to the functional capacity 
of the tubular and vascular portions 
of the kidney, the investigations 
showed that there was no consider- 
able deviation from the normal in the 
activity of the transplanted kidney 
Lobenhoffer (Mitt a d Grenzgeb d 
Med u Chir , Bd xxvi, S 197, 1913) 
By vascular suture the writer was 
able to remove the dog’s kidney, and 
later replace it The function of 
such a kidney showed initial over- 
action, as compared with the normal 
kidney, followed by balanced action 
A single, reimplanted kidney is able 
to maintain normal life indefinitely 
Quinby (Jour Exper Med, Apr, 
1916) 

DISEASES OF THE URETERS 
Examination of the Ureters — In- 
spection — The vesical orifices of the 
ureters can be seen by cystoscopical ex- 
amination, but for more extensive 
examination vaginal or abdominal in- 
cision IS required For exposing the 
vaginal poition of the uretei Kelly 
makes an incision extending from the 
vault halfway down through the an- 
terolateral vaginal wall The poste- 
rior pelvic portion and lower ab- 
dominal portion are exposed after 
abdominal incision by di awing the 
sigmoid flexure toward the right to 
expose the left uieter, and by lifting 
the caput coli and drawing it also to 
the right to expose the right ureter 
The abdominal portions aie exposed 
by incising the peritoneum reflected 
over the ascending or descending 
colon on the outer side, where there 


e— 16 
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are no vessels, and then displacing 
the colon toward the median line 
The ureter will often be found ad- 
hered to the peritoneum as it is sep- 
arated from the abdominal wall 

Palpation — The pelvic portion of 
the ureter may be palpated through 
the vagina or rectum If the internal 
iliac artery can be located the ureter 
will be felt as a flat, yielding cord 
lying behind and close to it in the 
upper part of its course In the lower 
part of its course it is distinguished 
by its direction, size, consistency, and 
mobility In case the ureter is thick- 
ened or if it be distended or sensitive 
from disease, it can be much moie 
readily found, and it may be possible 
to palpate it in any pait of its course 
Catheterization of the ureters was 
practised by Simon, of Heidelbeig, m 
1875, but with only qualified success 
It IS chiefly thiough the woik of 
Howard A Kelly that this most ini- 
poitant means of investigation has 
been simplified and bi ought into gen- 
eral lecognition, and it is not only a 
means of diagnosticating disease of 
the ui eter, but a most valuable aid in 
detei mining the exact condition of the 
lenal pelvis oi of the kidney, in treat- 
ing disease of the pelvis of the kidney, 
and in accurately locating the ureteis 
so that they may be avoided in pelvic 
oi abdominal opeiations 

A geneial anesthetic is not neces- 
sary unless the patient is veiy nervous 
After having emptied the bladdei 
the woman is placed in the knee- 
chest position or in the dorsal posi- 
tion with the hips elevated In case 
It IS necessary to dilate the urethra. 
Its sensitiveness is first dulled by the 
intioduction of a pledget of cotton 
saturated with cocaine, then a well- 
lubricated, conical dilator is inserted 


with a boring motion until a dilata- 
tion of 1 cm in diameter is reached 
A cylindrical speculum provided with 
an obturator is then introduced, the 
obturator is withdrawn, and air 
rushes in and distends the bladder 

Light IS directed through the spec- 
ulum into the bladder by a head-mir- 
ror and the speculum is withdrawn a 
little and moved right or left until the 
ureteral orifices are brought success- 
ively into the field The orifice usu- 
ally appears as a little transverse slit, 
with a slight horseshoe-shaped eleva- 
tion around it, open on the inner side 
Sometimes it appears as a pit or hole 
in the mucosa or as a rosette with an 
opening m the center If the observa- 
tion is continued a little ]et of urine 
will spurt from the orifice for a second 
or two 

Various types of cystoscopes carry- 
ing small electric lights are preferred 
by many genitourinary specialists and 
aie most practical for study of ureteral 
conditions in the male Some dis- 
tend the bladder with air, others with 
some solution, and neaily every active 
worker in this field has his own 
special cystoscope introducing some 
features which he considers essential 

The catheter is passed through the 
speculum until its point rests in the 
ureteral slit, and it is pushed gently 
in and toward the side, stopping at 
once if the slightest resistance is met 
The catheter can be introduced even 
into the pelvis of the kidney and the 
renal pelvis can be irrigated Kelly 
has used a flexible ureteral catheter 
tipped with wax, which is softened by 
olive oil, in the diagnosis of calculus 
in the pelvis of the kidney The 
stone makes scratches on the glisten- 
ing surface of the dental wax which 
are readily seen with a hand-lens 



kidneys, ureters, surgical diseases (KEEN AND TINKER) 227 


Technique of cathetenzing the ure- 
ters The first point to be considered 
IS the necessity of finding the opening 
of the ureter rapidly It is this ne- 
cessity for quick action that makes it 
imperative to have a regular plan and 
not to wander aimlessly with the cys- 
toscope in the bladder Unnecessary 
movements of that instrument will 
cause contraction of the bladder, 
which not only make the work diffi- 
cult, but also delay the examination 
and make the patient nervous The 
best way is first to look for the region 
where the ureters are expected to be 
found, and not for the openings them- 
selves For this reason we first look 
for the trigone, which can be recog- 
nized by the difference in color which 
it presents as compared with the rest 
of the bladder Having found the 
base of the trigone and holding the 
cystoscope in the middle, with the 
beak pointing down, one should next 
turn the shaft upon its long axis to 
the right or to the left Very soon 
one comes across the angle of the 
base of the trigone, and in this an- 
gle we find the opening of the ureter 
Care must be taken, however, that 
the cystoscope does not move away 
from the neck of the bladder, which 
IS situated at the upper end of the 
visual field, and also to see that the 
motion of the instrument takes place 
without any sudden jar Having thus 
found one opening, it is now neces- 
sary to put the cystoscope in such a 
position that the catheter can enter 
easily The orifice should appear as 
sharp and as large as possible The 
catheter must be so placed as to be 
vertically above the ureteral opening 
This IS recognized by the fact that 
the opening which appears as a slit 
when looked upon at an oblique an- 
gle becomes rounded or oval as soon 
as the prism is placed in a parallel 
plane with it If this precaution is 
neglected, we run the risk of having 
the catheter slip over the opening in- 
stead of entering it Most of the fail- 
ures of students are due to the fact 
that they do not place the instrument 
in such a position as to allow the 


catheter to enter easily The instru- 
ment should be manipulated until the 
opening appears as large and round 
as possible, but the movement should 
be arrested when one finds that 
deeper shadows are developing in the 
visual field or that the mucous mem- 
brane IS becoming indistinct In this 
position It is usually easy to enter the 
opening with the catheter with the 
aid of the appliances furnished with 
the cystoscope H Loenstein (Med 
Review of Reviews, from Med Klinik, 
Apr 23, 1911) 

CALCULI IN THE URETER 
These are found most frequently at 
the junction with the renal pelvis, 
less commonly about the middle and 
at the entrance to the bladder 

SYMPTOMS — Calculi in the ureter 
usually give rise to attacks of renal 
colic, whether they simply pass with- 
out impaction or become arrested m 
their course Impacted calculi are 
apt to give rise to hydionephrosis, 
particularly if imbedded near the 
renal pelvis At times theie is pain oi 
tendeiness on piessure at some point 
in the couise of the organ In the 
lowei pait of the uietei a stone may 
sometimes be felt by the finger in the 
lectum or vagina A positive diag- 
nosis can be made by use of the X-ray 
or celiotomy and direct palpation 

Study of 239 cases of ureteral cal- 
culi removed by operative interven- 
tion or expelled after catheterization 
(53 cases) Immediate and complete 
recovery can be counted on if the pa- 
tient IS capable of bearing general or 
spinal anesthesia and the operation is 
not done during anuria A fistula 
need not be apprehended if the per- 
meability of the ureter throughout its 
entire length is determined after ex- 
traction of the calculus The mor- 
tality in the cases on record was 1 66 
per cent In examining, after sub- 
sidence of the attack of pain, a tender 
point should be sought along the 
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ureter, above or near the umbilicus, at 
the intersection of a vertical line passing 
through McBurney’s point and a hori- 
zontal line passing through the um- 
bilicus, a second tender point is at 
the intersection of a line uniting the 
crests of the ilium and a vertical line 
through the pubis The point where 
the ureter enters the bladder is also 
liable to be tender Jeanbrau (An- 
nales des mal des org genito-urin , 
Jan IS, 1910) 

In not a few cases of lithiasis in 
young adults the stones must have 
had their origin in childhood Renal 
and uieteral calculi are more com- 
mon m male children The symptoms 
are practically the same as in adults, 
but, owing to the age of many of the 
children affected, the diagnosis has 
not infrequently been incorrect In 
every doubtful case X-ray examina- 
tion should be employed The latter 
examination is of special importance 
because the calculi are not uncom- 
monly multiple and in different parts 
of the urinary tract The high mor- 
tality from operations for calculus in 
infancy and childhood has in largest 
part depended upon multiple calculi 
being overlooked Many of the 
operative deaths have been among pa- 
tients with infections secondary to 
calculi Ralin (A^nnales des mal 
genito-urin , Mar 2, 1911) 

Subjective symptoms of ureteral 
calculi, when typical, are very char- 
acteristic, — renal and ureteral colic, — 
but are not always present Not in- 
frequently the only complaint of the 
patient is a sensation of tension in 
the region of the calculus And, 
finally, there may be no subjective 
symptoms whatsoever Palpation 
gives very uncertain results If ten- 
derness IS elicited upon pressure, it is 
apt to be restricted and apart from 
that of other organs — appendix, sig- 
moid, etc In addition, chronic appen- 
dicitis is not infrequently associated 
with urinary symptoms Examination 
of the urine is of considerable impor- 
tance in the diagnosis In every case 
of ureteral calculus associated with 
pain there is blood in the urine 


Radiography is the surest method 
of arriving at a diagnosis of ureteral 
stone In some instances, however, 
the interpretation of the X-ray plate 
is a difficult matter This is espe- 
cially the case in very obese individ- 
uals and in cases in which there are 
phleboliths, calcified glands, or exos- 
toses in the pelvic region The writer 
employs a leaded catheter in doubtful 
cases and is then able to study the 
relation between the suspected ure- 
teral stone and the course of the ure- 
ter as outlined by the catheter L 
Caspar (Annales des mal des org 
gemto-urin , Dec 2, 1911) 

The writer reports 10 cases of ure- 
teral obstruction Two symptoms ap- 
pear in almost every condition which 
obstructs a ureter One is pain be- 
tween the point of obstruction and 
the tenth rib on the obstructed side 
The pain varies from a dull ache to 
agony and may produce anything 
from nervous irritability to vomiting 
and unconsciousness It is sometimes 
increased by motion, as m stone 
cases, sometimes brought on by a 
change from the horizontal to the up- 
right position, as in cases with ure- 
teral kink, and sometimes appears 
without regard to either, as in puru- 
lent or bleeding kidneys, when the 
pain comes and goes quickly with the 
passage of some fibrin mass through 
the ureter Tenderness may or may 
not correspond in location When a 
patient is in pain from ureteral ob- 
struction he IS also tender over the 
affected kidney, when he is not in 
pain the tenderness may disappear 
The other constant symptom is an 
alteration from the normal habits oi 
urination We may find increased 
frequency, urgency, incontinence, or 
the necessity of repeated attempts 
before the desire passes away The 
presence of any one of these symp- 
toms IS a plain warning that some- 
thing is wrong in the urinary tract 
B Tenney (Boston Med and Surg 
Jour, Mar 13, 1913) 

Calculi in the inferior extremity of 
the ureter have a characteristic and 
special symptomatology They mam- 



Specimen Remo\ ed n.t Aiitopb> Showing Multiple C'llculi in Right 
Ureter (^Eisendi ath and lie? cot/ ') 

R gre'itly cnHrged right kidney, showing evidences of suppurnti\c pyelo- 
nepnritis , Cw rignt ureter distended with blood and urine UC, ureteral calculus 
located just abo\e a stricture of the ureter, U f e large faceted ureteral calculus 
located in distended vesical end of ureter, J3 bladder opened in median line, JLj 
undeveloped left kidney, showing fetal lobulations 

Annals of fenrgrery 
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fest themselves above all by vesical 
symptoms, which lead one to think 
that the patient is suffering from 
cystitis The cystoscope, generally, 
shows a ureteral orifice surrounded 
by edema The skiagraph and ure- 
teral catheterization will show with 
certainty the seat and size of the 
stone Pascual (Jour d’urol, vol 
ill, p 147, 1913) 

TREATMENT — The treatment of 
calculi passing through the ureter is 
that already described under renal 
colic (See Nephrolithiasis, in the 
article on Kidneys, Diseases of, this 
volume ) 

The writer cites a case of stone of 
the ureter in which he used sterilized 
glycerin to mobilize the otherwise 
immobile stone He injected 10 c c 
(2j4 fluidrams) of sterile, warm glyc- 
erin into the ureter This did not 
destroy the cystoscopic picture Six 
hours later the stone was found in the 
urethra, in the fossa naviculans, from 
which It was easily removed Weisz 
(Berl klin Woch , Dec 4, 1911) 

In case of impaction incision into 
the ureter, ureterotomy, is the only 
means of relief and cure 

Study of 239 reported cases The 
treatment is in the mam operative 
Removal is indicated at an earlier 
stage than the removal of renal cal- 
culi In the 'hntervar' their removal 
has a mortality of 2 per cent Opera- 
tion is indicated if the calculus re- 
mains impacted for several months, 
even though the symptoms be mild, 
if the X-ray picture shows the long 
axis of the calculus lying transversely 
to the axis of the ureter, if there are 
attacks of intermittent hydro- or 
pyo- nephrosis, if there are symptoms 
and signs of periureteritis, if urine is 
absent from the corresponding ureter 
on cystoscopic examination, if there 
are any anuric manifestations Jean- 
brau (Annales des mal genito-urm , 
vol 1 , Nos 1 and 2, 1910) 

The writer has operated in 61 cases 
of ureteral calculi Independent of 


these cases there are, up to 1909, 172 
cases in the literature Ureteral cal- 
culi most frequently are formed in 
the kidney pelves The writer saw 
but 2 cases of ureteral calculi formed 
in the ureter Of the reported cases 
64 were in the pelvic portion of the 
ureter Of these, 39 per cent were 
palpable by rectum or vaginally Only 
very large calculi can be felt abdom- 
inally A ureteral catheter may force 
a small calculus back into the kidney 
pelvis, or go past the calculus, and 
enter the kidney pelvis without hin- 
drance Ureteral calculi give practi- 
cally the same symptoms as kidney 
calculi The radiograph is negative 
m 11 7 per cent of cases in which a 
calculus IS present A bismuth-coated 
catheter used in connection with 
radiography often helps in diagnosis 
The radiograph should always in- 
clude the two ureters The operative 
indications for ureteral calculi are 
Anuria, more than forty-eight hours, 
bilateral calculi, retention, with or 
without infection of the kidney, and 
acute pyelonephritis In uncompli- 
cated cases operation depends upon 
the size of the calculus, upon the 
persistence of the pain in a circum- 
scribed area, and is indicated when 
the calculus has no tendency to de- 
scend For juxtavesical calculi in 
women one does a vaginal ureterot- 
omy, in men they may be thrust 
back toward the kidney so as to make 
the incision and suture of the ureter 
easier Often calculi can be worked 
back into the kidney pelvis and a 
pyelotomy performed In 53 opera- 
tions performed by the writer there 
were but 2 deaths, from myocarditis 
and cardiac paralysis Twenty-five 
cases of uncomplicated urethrotomies 
resulted in no deaths Israel (N Y 
Med Jour, from Folia Urologica, 
Aug, 1912) 

Case m which 2 large ureteral cal- 
culi were removed through the peri- 
toneal cavity A good recovery was 
made, the temperature came down at 
once, and except for washing out the 
bladder with boric solution there was 
no trouble with the nursing To- 
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gether the stones measured 2% inches 
by 1 inch in diameter, and their 
weight when dry was 226 grains and 
91 grains, or a total of 317 grains 
Wherry (Brit Med Jour, May 17, 
1913) 

Ureterotomy — In 1879 T A Em- 
met reported 3 cases in which he had 
found calculi obstructing the ureter, 
in one case he lemoved the stone by 
foiceps aftei opening the bladder and 
in another he removed a stone weigh- 
ing 98 grams by incision through the 
vaginal wall Since these opeiations 
a considerable number of calculi have 
been removed from vaiious paits of 
the uieter Stones impacted in the 
vesical poition may sometimes be re- 
moved with forceps aftei supiapubic 
cystotomy has been pei foi med , in 
othei cases a small incision, with care- 
ful dilatation of the orifice, will be 
necessaty I'lom the lowei pelvic 
poition of the uieter stones have 
been lemoved by incision thiough the 
vagina and thiough the rectum, but 
lemoval through leclal incision is to 
be condemned because of the dangei 
of infection 

Stones located higbei in the pehic 
uietei are lemnvcd, piefciablv aftei 
celiotomy, as the extiapeiitoneal 
method lequnes too extensn e de- 
nudation Calculi have been iemo\ed 
fiom the middle poition of the uieter 
by both reti opei itoneal and mtra- 
peiitoneal uietciotomy, the letio- 
pentoneal method is the method of 
choice, exposing the uietei in the 
way desciibed under Exvmination 
or THE Ureiers 

The upper part of the ureter is 
leached in the same way as the kid- 
ney In some cases in which the 
stone IS lodged high up it may be 
possible to push it up into the pelvis 
of the kidney 


STRICTURE AND VALVULAR 
OBSTRUCTION — The symptoms of 
this condition are those due to inter- 
ference with the free flow of urine 
Hydi onephrosis accompanied by more 
or less pain has been present in the 
cases thus far reported, decomposi- 
tion of the urine, with irritation of the 
bladder and frequent micturition, is 
common 

Treatment — Kelly has seen great 
improvement follow gradual dilata- 
tion by graduated hollow bougies m 
cases of stiicture Ureterotomy and 
division of the valve or, in case of 
stiictuie closing the opening aftei 
the Ileinecke-Mikulicz method of 
suturing the pvlorus has been suc- 
cessful in lelieving these conditions 
m a numbei of cases Resection and 
anastomosis oi suturing the ureter 
into the low Cl part of the infundib- 
ulum IS sometimes neccssaiv'- 

Tht opening of tlic ureter into the 
lilulder l^ tile nirroveest p irt of its 
enurse it is here that the chief ob- 
st lele IS presented to free drainage in 
e ises of infcetioii of the upper por- 
tions of the urin irj triet Hj means 
of his aerocystoscope, the w liter has 
been ihlc to piss graduated bougies 
in the eoiirse of one oi sever d sit- 
tings into the meter il oriliec and to 
tlierchy dil itc this up to 6 75 mm ii 
di imetcr lor the luger si/cs he 
uses chiefly olivc-tippcd bougies 
griduited in thirds of a millimeter 
In idditiem to being of use in the 
treatment of p>ouretei and pyelitis, 
this procedure cm be utili/ed to ob- 
tain the passage of a stone pet vtas 
naturale^, the writer employing for 
this purpose an alligator forceps 
which he passes for S cm or more up 
the dilated ureter to grasp a stone 
which IS out of sight, but which has 
been previously located by X-rays, 
sound, or wax-tipped bougie Kelly 
(Can Med Assoc Jour , vol i, p 849, 
1911) 




Fig 3 Fig 4 


Technique ot Oper-itions on Lower Portion of Ureter (C L Gibson ) 

Pig 1 the superficial incision Fig 2 the upper flap consisting of skin external and internal 
oblique muscles is retracted The dotted line represents the line of incision in the transvei*salis 
fascia Fig 3 the edge of the rectus muscle is stronglj retracted inward between it and the cut 
edge of the transversal is fascia the peritoneum is exposed Fig 4 the peritoneum has been pushed 
upward The ureter is lifted out of the pelvis and brought to the level of the external wound 

American Journal of the Medical Sciences 
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SURGERY OF THE URETERS. 

While obstetric injury to the 
ureters is becoming less frequent, 
owing to earlier interference in diffi- 
cult cases, gynecological injuries are 
increasing greatly in frequency, be- 
cause of the increase of extensive 
operations — especially the radical op- 
eration for carcinoma of the uterus — 
and also due to the fact that many in- 
experienced operators are now at- 
tempting these difficult operations 
Stoeckel asserts emphatically that in 
all cases, except where a malignant 
growth is present, it is the fault of the 
operator if the ureter is injured It 
matters not in these cases whether the 
ureters follow a normal course or are 
displaced by a tumor, or whether the 
operation is performed by the abdom- 
inal or vaginal route, injury to the 
ureter is always avoidable if proper 
precautions are taken Where a 
malignant growth is present, how- 
ever, It IS a different story Here it 
may be necessary to isolate the ureter 
for long distances, to dig it out from 
its carcinomatous bed, to cut through 
it, or to resect it 

The ureter and the lower pelvis 
can be exposed by an incision which 
the writer has used in over a hun- 
dred laparotomies The skin incision 
runs from the midline about a finger's 
breadth above the pubes, horizontally 
outward nearly parallel to Poupart’s 
ligament at first, and curves rather 
sharply upward at its midpoint to end 
about opposite the anterosupenor 
spine of the ilium This incision is 
deepened in the same line through 
the aponeurosis of the external ob- 
lique and the internal oblique muscle, 
the latter is the only structure which 
suffers any real damage, and only to 
a slight degree, for the lower part ot 
the incision runs about parallel to its 
fibers, only the ascending leg cuts 
across a small part of these fibers 


The incision stop> short of the trans- 
\ersalis, which is not disturbed at all 
With efficient retraction of the upper 
flap the external border of the rectus 
muscle IS identified and the fascia of 
the trans\ ersalis is then dnided by a 
\ertical incision close to and parallel 
to the rectus — that is, at right angles 
to the original incision Two retrac- 
tors are then inserted, the outer one 
retracts the cut edge of the transver- 
salis outward, the other pulls the 
rectus muscle well toward the mid- 
line 

So ample is the space and view 
that the whole hand can be introduced 
under the control of the eye The 
ureter is released from its surround- 
ings and easily brought to the ex- 
ternal level of the wound In this 
wa> it can be handled readily and 
freely The wound is closed without 
drainage The transversalis fascia is 
sutured separately with catgut Con- 
tinuous sutures of medium-sized cat- 
gut (preferably moderately chro- 
micized) are used for the combined 
internal and external oblique layer 
A few interrupted fine catgut sutures 
are used for the superficial fatty 
layer Very fine continuous silk su- 
tures are used for the skin Gibson 
(Amer Jour Med Sci , Jan, 1910) 

URETERECTOMY -^The term 
has been applied not only to the total 
extirpation of the ureter, but to re- 
sections of more than 2 or 3 inches of 
this organ The operation is indi- 
cated in ceitain cases of tuberculosis 
of the ureter, hydiops of the ureter, 
suppuration in a dilated uretei, and in 
case of lumbar fistula due to the pres- 
ence of a diseased ureter after ne- 
phrectomy has been performed 

The operation may be primaiy, 
when the ureter is removed simulta- 
neously with the kidney, or second- 
ary, when the ureter is removed at a 
subsequent operation As nephro- 
ureterectomy is an extensive opera- 
tion, usually involving great danger 
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to life, removal of the ureter is fre- 
quently performed at a later opera- 
tion when the patient’s condition has 
improved The tendency to forma- 
tion of dense peiiuieteial adhesions 
makes it undesirable to defei too long, 
howe\ er The extraperitoneal method 
IS usually chosen, through the in- 
cision described under methods of 
examination 

Ransohoff (Keen’s “Suigery,” vol 
VI ) suggests a method apparently far 
simplei than any m general use 
Aftei division of the ureter near the 
kidnev, a blunt uterine cui ette is 
slipped o\er the end and giaduallv 
pushed downwaid towaid the blad- 
dei , It sepal ates easily fiom its bed 
in this wav and when the loop of the 
curette is advanced as fai as possible 
It lb piesscd up against the skin which 
IS buttonholed over it, and the enucle- 
ated pait of uieter is dehveied and 
lemoved Ihe method is not ap- 
pliealde when the uictei is gieatly 
thickened and dilated fi om obstiiu- 
tion bj a luge stone cicatiices, oi 
tubei eulosis 

URETEROURETERAL ANAS- 
TOMOSIS — Mils opeiation is ein- 
plovcd to lestoie the continuity of the 
duet aftei accidental division oi 
division during abdominal oi pelvic 
operations, aftei resection for stric- 
ture, ulceration, or sloughing in- 
duced by any condition, paiticularly 
calculus, and aftei rupture or other 
injuries due to exteinal violence 

Four methods have been success- 
fully used direct end-to-end anas- 
tomosis , Poggi’s end-to-end invagina- 
tion of the upper into the lower por- 
tion of the ureter, oblique end-to-end 
anastomosis, as practised by Bovee, 
and lateral implantation, as suggested 
by Van Hook Van Hook’s method 


IS most readily and rapidly performed 
and is geneially preferred Bovee’s 
method might be employed m case 
there was great loss of substance In 
case more than a third of the circum- 
ference of the duct is involved by 
an injury, division and anastomosis 
would be the pieferable method of 
tieatment 

By T an HooVs method the lower 
end of the uretei is ligated and a 
longitudinal incision twuce as long as 
the diametei of the uieter is made in 
Its wall inch (6 mm ) below the 
hgatuie The upper end is slit up 
inch (6 mm ) and 2 veiy small sewing 
needles thieaded on one fine suture 
of steiili/ied catgut aie passed through 
Its wall fioni within outvvaid, inch 
(3 mm ) fiom its extiemity, and 
inch (IS mm ) apart These needles 
aie earned thiough the slit in the 
lowei end of the uietei into and down 
the tube toi iiicli (13 mm ), and are 
then pushed thiough its wall side by 
bide l>v ti action on the catgut loop 
the up])ci end of the duct is drawn 
into tlic leivvci poition and the ends of 
the loop aic tied \lthough catgut 
wab <nigmall3 Ubcd because its early 
absoiption lessened the danger of the 
foiniation of calculus silk is to be re- 
garded as a safer buluic material and 
no bad lesults have been leported 
from Its use 

The site of the union is then envel- 
oped in peiitoneum, which is stitched 
in place about it 

The following method of approach- 
ing the lower part of the ureter has 
been employed by the writer in 6 
cases The first patient operated on 
was a boy 18 years of age with di- 
verticulum of the bladder A median 
suprapubic incision was made from the 
symphysis to the umbilicus, extending 
through the fascia between the recti 



KIDNEYS, URETERS, SURGICAL DISEASES (KEEN AND TINKER) 233 


muscles down to the peritoneum The 
peritoneum was not opened, but was 
brushed back from the fundus of the 
bladder in the usual way, the bladder 
lifted well forward and opened after 
the suprapubic space had been packed 
off with gauze The bladder was 
opened in order to explore and pack 
the diverticulum to facilitate in re- 
moving and also to determine if pos- 
sible the relationship of the diverticu- 
lum and ureter so that the ureter 
would not be injured in removing 
the pouch This, however, could not 
be satisfactorily accomplished from 
within the bladder, and, with the wall 
of the left side of the bladder held 
firmly by an assistant, dissection was 
carried down to the base of the 
bladder, exposing and freeing the 
ureter for 2 or 3 inches The ureter 
was held to one side while the diver- 
ticulum was separated from the sur- 
rounding fatty tissue and removed 
The opening in the bladder was 
closed with the ureter in sight so that 
it could not be injured or its lumen 
interfered with The entire wound 
healed practically by primary inten- 
tion and the patient was up and 
around in ten days and made a com- 
plete recovery 

In the second and third cases the 
operation was performed for stones 
in the lower ureter The ureter was 
exposed as in the preceding case with 
the diverticulum, except that the 
bladder was not opened Besides 
these two cases of stone in the ureter 
and the one of diverticulum of the 
bladder, the method has been used to 
expose the ureter in 3 cases of extra- 
peritoneal resection of the bladder for 
cancer Judd (Annals of Surg, Mar, 
1914) 

URETERAL IMPLANTATION 
into the bladder, into some portion of 
the intestine, and on to the skin have 
been suggested by many operators 
and by numerous methods Such 
operations are undertaken for the cure 
of ureteral fistulae, the prevention of 
fistulse in case too great injury has 


been done to the ureter to permit of 
anastomosis, in case of exstrophy of 
the bladder, and for ureterouterme 
and ureterovaginal fistulse 

In cases of ureterovaginal fistulse 
Kelly recommends making a vesicovag- 
inal fistula near by, then inclosing both 
fistulse in a circular denudation and 
suturing the sides together 

Ureterocystotoray — In this pro- 
cedure the abdomen is opened and 
the end of the ureter is freed An in- 
cision IS made at a suitable place in 
the bladder wall, long forceps are 
introduced into the bladder through 
the urethra and are used to pull the 
ureter through the bladder incision, 
into which It IS sutured by fine silk 
interrupted sutures 

Implantation into the bowel has 
been performed many times, but in- 
fective nephritis has so frequently re- 
sulted that the operation is not gen- 
erally recommended The sigmoid 
flexure, or the ascending or descend- 
ing colon, has been most frequently 
selected Fowler (Amer Jour Med 
Sci , March, 1898, vol cxv, p 270) 
described a method by which he op- 
erated successfully on a boy 6 jears 
old for exstrophy of the bladder 
After opening the abdomen and iso- 
lating the ureters, a longitudinal 
incision 7 cm long was made on the 
anterior wall of the rectum through 
the serous and muscular coats , the 
coats were dissected back until a 
diamond-shaped space on the sub- 
mucous coat was exposed A tongue- 
shaped flap with its base upward was 
cut in the mucous membiane of the 
lower half of the diamond The flap 
was doubled up, approximating the 
submucous surfaces, and secured with 
sutures, thus, a flap-valve was se- 
cured, both sides of which were cov- 
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ered with mucous membiane The 
ureters were then placed m the in- 
cision with obliquely cut ends, pre- 
senting on the external suiface of the 
flap, and were secuied by a few 
stitches in the upper half of the 
diamond, the flap with the attached 
ends of the ureters was then pushed 
into the rectum The gap in the 
mucous membrane was closed by cat- 
gut sutures and then the original 
wound in the rectal wall was closed 
by fine-silk sutuies The valve-flap 
and compiession of the circulai mus- 
cular fibers of the lectum combine to 
pi event the passage of feces into the 
uieter during defecation 

In a boy aged 18 who was being 
operated on for extroversion of the 
bladder the wiiter transplanted the 
ureters into the rectum accoiding to 
the method adMsed by I^eters Aiu- 
miigum (Amer Jour of Sing, May 
1911) 

The writer reports a successful 
transplantation ot ureter liom vagina 
to fundus of bladder twenty months 
after Wertheim operation in which 
greater part of trigone was resected 
The patient agtd 4S with an ex- 
tensive vaicinonia of tlie uteius was 
veiv mucli emaciated having lost 
45 oi SO pounds and very cachectic 
The patient made a good recovery 
Gaston Toiianec (Tour Amer Med 
Assoc Oct 12 19121 
The writer emphasizes the high 
moitality of ti ansplant ition of the 
uietcis into the intestine ownng to in- 
fection Experimental!} he has found 
that if the uieters ai e anastomosed 
instead into the fallopian tulies or the 
uterus, this drawback is almost en- 
tirely obviated Werelius (Tians 
Amer Med Assoc , N Y Med Jour, 
June 30 1917) 

INJURIES OF THE URETER — 

Aside from the wounds which occa- 
sionally occur during surgical opera- 
tions, imunes of the ureter ar^e ex- 


ceptionally rare Three classes of in- 
juries have been leported subcuta- 
neous injuries by indirect violence 
through the unbroken abdominal wall, 
mjuiies from penetiatmg wounds, and 
wounds inflicted during operations 
Symptoms — In some cases there is 
hematui la, which is usually slight and 
tiansient If the rupture has not also 
torn into the peritoneal cavity, a 
tumor forms, due to the escape of 
urine into the aieolar tissue The 
fluid aspirated fiom such tumors has 
the chaiactenstics, more or less pro- 
nounced, of mine As soon as the 
mine and blood begin to decompose, 
inflammation and suppuiatioii, with 
their attendant symptoms, occur 
When the mjuiy communicates with 
the peiitoneal cavity, symptoms of 
peritonitis, -wdiich is usually fatal, occur 
Treatment — The ideal tieatment is 
immedntc suture oi anastomosis, but 
unfot tunalely the exact injuiy is not 
usually iccoi’iii/ed until some time 
has elapsed and the peiitoneum has 
lieconic infected oi a reti opei itoneal 
cj st has foinicd In case a cyst has 
fui med, puncture may be li led, but 
tlie icsult is unccitam Lumbar in- 
cision, with evacuation of the extrava- 
sated fluid and drainage, offei the 
most fa\otable conditions foi lepair 
Wounds of the metei usually heal 
ultimately without sutme, although, 
if the injuiy be found, it should be 
lepaned Nephrectomy will be le- 
quiied if there is evidence of extensive 
suppmation, septic nephiitis, or a 
permanent fistula that is a source of 
intolerable discomfort 

W W Keen, 

Philadelphia, 

AND 

M B Tinker, 
Ithaca, N Y 
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KEMO , — Kino (resin kino, gum kino) 
IS the inspissated juice o£ Pterocarpus 
marsupium, a leguminous tree of the East 
Indies, including southern India and Cey- 
lon It IS obtained from incisions into the 
trunk, the juice exuding from which is 
allowed to dry in the sun It occurs m 
fragments of a dark-red color (in thin 
layers ruby-red), without odor, and of a 
sweetish, strongly astringent taste It is 
soluble in alkalies, and usually dissolves 
to the extent of 80 per cent in boiling 
water and in cold alcohol, but is only par- 
tially soluble in cold water, and almost in- 
soluble in ether Its most important con- 
stituent is kinotannic acid (CisHisOs), of 
which it contains 40 to 80 per cent It also 
includes kinoin, a crystalline neutral sub- 
stance yielding kino red on hydrolysis, gal- 
lic actd, pyrocatechtfij pectin, resin, gum, etc 
Upon exposure of a solution of kino to the 
air the insoluble, amorphous substance 
kino red is deposited 

PREPARATIONS AND T^OS'K—Kino, 
U S P (kino) Dose, S to 30 grains (0 3 
to 2 Gm ) , average, grains (0 5 Gm ) 
Tinctma kino, U S P (tincture of kino), 
made from S parts by weight of kino, 1 
part of purified talc, IS parts by volume of 
glycerin, 65 parts of alcohol, and water, 
enough to make 100 parts Tends to 
gelatinize unless carefully prepared and 
kept in small, well-stoppered bottles 
Dose, 54 to 2 fluidrams (2 to 8 c c ) 
Tmctura kino et opii composita, N F 
(compound tincture of kmo and opium), 
e\ery fluidram (4 c c ) of which represents 
54 gram (0 03 Gm ) each of kmo and opium 
Dose 1 fluidram (4 c c ) 

Pulvis kmo et opn compositus N F 
(compound kmo powder), consisting of a 
mixture of IS parts of powdered kino with 
4 of cinnamon and 1 of powdered opium 
Dose, IS grains (1 Gm ) 
PHYSIOLOGICAL ACTION —The 
physiological action of kino may be said to 
be that of its mam constituents, kinotan- 
nic and gallic acids, especially the former 
It IS an astringent and styptic, exerting its 
activity in these particulars throughout the 
length of the intestinal tract Its value in 
arresting intestinal hemorrhage is thus 
explained 

THERAPEUTICS— Kmo is a mild as- 
tringent It IS useful m serous diarrhea. 


for which purpose it is generally com- 
bined with paregoric and chalk mixture, or 
exhibited in the form of the compound 
powder of kmo, of which S to 20 grams 
(03 to 1 2S Gm ) are given at a dose Kino 
i& a serMceable remedy m pyrosis 

Locally and internally kino possesses 
some \alue as an hemostatic in passne 
hemorrhage from the intestines and other 
■viscera The tincture may be used as an 
astringent gargle in pharyngitis or for re- 
laxation of the uvula It is a not infre- 
quent ingredient of injections m gonor- 
rhea and leucorrhea The powder may be 
applied as a stimulating astringent dressing 
to chronic ulcers In relaxed conditions of 
the mouth and throat and m epistaxis the 
tincture may be used with benefit S 

KNOCK-KNEE, See Orthopedic 
Surgery 

KOLA (Soudan coffee, Bichy nuts, 
cola, Guru or Gooroo nuts) consists of 
the recent or dried cotyledons of Cola vera 
Schum, or of Coh acuminata (Schott), 
from tropical Africa and the West Indies 
When fresh the nuts are either white or 
purplish red The natives use the fresh 
kernels, usually after these have been 
caused to germinate, because they are then 
sweeter The color changes on keeping 
to a dull purplish brown When thor- 
oughly dried these nuts keep well in- 
detinitely Kola seeds contain fat, 0 1 per 
cent of volatile oil, from a trace to 4 
per cent of sugar, more than 40 per cent 
of starch, 1 7 to 4 per cent of kola tannin, 
and 1 S to 3 6 per cent of total alkaloids, 
of which 54 oo to 54o IS theobromine (C 7 - 
HSN 4 O 2 ), and the rest is caffeine (CsHio- 
N4O2) The caffeine percentage in kola 
increases on drying 

PREPARATION AND DOSE— The 
crude drug is not official — 

Cola Dose, 20 to 40 grains (13 to 2 6 
Gm ) 

Semiofficial is the following preparation 

Flmdextractuni sterculice, ]\ F (fluidex- 
tract of sterculia) Dose, IS minims 
(1 cc) 

THERAPEUTICS —Kola is employed 
for the same purposes as caffeine It has 
been recommended for the treatment of 
cardiac failure, tropical diarrhea, head- 
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ache, neuralgia, migraine, and in nervous 
breakdown from overwork It has been 
claimed that the nut when eaten increases 
the power to endure fatigue without food 
In asthenia the drug sometimes affords 
immediate and peimanent relief, espe- 
cially if the condition is of nervous origin 
Kola IS a decided diuretic, more prompt 
and efficacious than digitalis and caffeine 
in combination (Tarbrough) It affects 
the kidney directly and, in addition, raises 
the blood-pressure Kola is further used 
in melancholia, in chronic alcoholism, and 
in morphimsm as a stimulant and against 
the shock of the withdrawal of the ac- 
customed drug It IS of service also m 
insomnia from fatigue and exhaustion 

W 

KOUMISS AND KEFIR -Kou- 

miss (kumiss, kuniyhs, lac fermentatum) 
consists of milk which has been altered 
by both lactic acid and alcoholic fermen- 
tation, the latter process taking place 
Ithrough the agency of yeast Kefir 
(kephir, kapir, kcphir-kumyss) is milk — 
originally mare’s milk — subjected to fer- 
mentation by Sti eptococcw: kefi}, an 
organised ferment occurring an large 
granules, as in the case of koumiss, lactic 
acid fermentation takes place simultane- 
ously In this country kchr is usually 
made with the ho-callcd ‘kcfilac tablets 

PREPARATION — Koumiss h resh 
cows’ milk, 1000 c c , ^cmiliquicl yc ist S 
c c , sugar, 35 Gm Dissolve the sugar in 
the milk, contained in strong bottle, 
add the yeast, cemk the bottle securely, 
ind keep it at a temperature between 
73 4® and 89 6® h (23® and 32® C) for 
SIX hours, then tnnsfer to a cold place 
(National Formulary) 

A formula by G Carroll Smith for 
home-made koumiss is the following 
Boil fresh milk, and when nearly cold put 
into quart bottles, leaving room enough 
to shake Add ^4 ounce of granulated 
sugar and a piece of Vienna yeast the 
size of a hazelnut, cork with new corks, 
tie down, keep cool, lay the bottles hori- 
zontally, but shake twice daily The 
preparation is ready for drinking on the 
sixth day, or earlier m hot, later in cold, 
weather The koumiss can be made thin- 
ner by using skimmed milk 
Instead of preparing koumiss with 


sweet milk, and waiting for it to turn sour, 
1 part of ready-made koumiss may be 
added to 2 parts of fresh milk, the casein 
being thus precipitated at once Al- 
though in this case yeast is not necessary, 
sugar must be added to produce sufficient 
carbonic acid gas to make it effervescent 

Koumiss may be made from sour milk, 
freed from its cream, by breaking up the 
curd by strong stirring, and adding the 
sugar and yeast 

Kefir may be prepared by adding active 
kefir grains or 1 kefilac tablet to 1 pint 
(yz liter) of fresh cows’ milk and keeping 
it at a temperature of 70® to 80® F , until 
the grains rise to the surface or, in case 
the kelilac tablet has been used, forty- 
eight hours 

The grains may then be strained off for 
further use The milk will retain suffi- 
cient yeast-cells to cause it to ferment if 
put aside in well-stoppered bottles The 
bottle should be shaken 4 or S times a 
day until ready for use, and thereafter 
whenever part of the contents is to be 
poured off 

THERAPEUTICS — Koumiss and kefir 
provide most of the elements of milk in 
m agree ible re idily digestible form, and 
irt of distinct \ iluc in cases where milk 
is not well borne or for some other 
icison c innot be taken They differ in 
composition from cows milk in contain- 
ing only iboiit 1 5 per cent of milk-sugar, 
ind in inelucling 2 per cent of alcohol and 
nearly 1 per cent of lactic acid The 
casein is present in so lincly divided a 
state that it cannot form lumps in the 
stomach and is thus readily digested by 
the gastric juice 

Both koumiss and kehr, when ingested, 
tend to increase the appetite, cause an 
igreeahle sensation of warmth in the 
stomach, and augment the desire for fluid 
intake Constipation is overcome, and 
either the renal or the sweat function is 
increased, according to the prevailing air 
temperature Deposition of fat in the 
organism is favored Slight drowsiness 
may be noted Where diarrhea is pro- 
duced, lime water may be added to either 
preparation 

Therapeutic use of koumiss and kefir 
’v^as first made in pulmonary tuberculosis 
In the Russian koumiss cure the koumiss 
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as given at short intervals during the day 
— but not for two hours previous to heavy 
meals — and in ascending amounts 

In quantities of from 1 pint to 2 quarts 
to 2 liters) they ha\e been of good 
service in gastric disorders, such as car- 
dialgia, catarrh, atony, dilatation, vomit- 
ing, digestive disturbances, and gastric 
ulcer In hypochlorhydna the use of kefir 
increases the hydrochloric acid Cases of 
severe diarrhea are benefited by kefir Its 
mam indication is in autointoxication due 
to the intestinal putrefaction of protein 
substances Kefir is contraindicated m 
hyperpepsia with retarded emptying of 
the stomach and with excessive secretion, 
as well as in p;^loric stenosis In gen- 
eral, it should not be used in gastric 
ulcer, though in chronic cases with slight 
secretion it may be of great value 

A point of special interest is the pos- 
sibility of adding various drugs to kefir 
during or after its preparation, eg , lactate 
of iron, arsenic, iodides, creosote, and 
guaiacol Substances which do not in- 
hibit fermentation may be added when 
the ingredients of the kefir are first 
mixed, creosote and guaiacol are best 
added to the finished product 

W and S 

KOUSSO See Cusso 

KRAMERIA — Kramena (rhatany), 
named after J G H Kramer, a Hungarian 
ph>sician and botanist (Tschirch), is the 
dried root of Kramena tnandra (Peruvian 
kramena), of K ixina (Savanilla kra- 
meria), or K argentea (Para or Brazilian 
kramena), small shrubs of the family 
Leguminosse The Peruvian variety of 
kramena is also obtained from Bolivia, and 
the Savanilla kramena from Colombia, 
British Guiana, and Brazil The bark of 
the root is strongly astringent in taste, but 
almost devoid of odor The woody part is 
inodorous and tasteless, and is relatively 
inactive The smaller roots are therefore 
preferred Kramena contains 8 to 20 per 
cent of kramero tannic acid (the active in- 
gredient), gum, starch, sugar, and a pecul- 
idi acid called krameric acid Kramena, in 
common with kino, is an ingredient of the 
pul vis catechu compositus (B P ) 
PREPARATIONS AND DOSE— Kra- 
meria, N F (kramena, rhatany). Dose, 


5 to 30 grains (03 to 2 Gm ), a\erage, 15 
grams (1 Gm ) 

Extractnm kramoice, N F (extract of 
kramena) Dose, 5 to 20 grains (0 3 to 
125 Gm), a\erage, grains (0 5 Gm ) 
Fluid ex tract um krameri<e^ N F (fluid- 
extract of kramena) Dose, 5 to 30 min- 
ims (03 to 2 cc), average, 15 minims 
dec) 

TincUua kramcfice, N F (tincture of 
kramena), a 20 per cent preparation 
Dose, to 2 fluidrams (2 to 8 c c ) 
Syrupus kramerico, N F (syrup of kra- 
meria), made by mixing 9 parts of fluid- 
extract of kramena with 11 parts of syrup 
Dose, 20 to 90 minims (1 25 to 6 c c ) , aver- 
age (U S P ), 1 fluidram (4 c c ) 
Trochisci kramericCj U S P VIII (troches 
or lozenges of kramena), made by mixing 
together 6 parts of powdered extract of 
kramena, 65 parts of sugar, and 2 parts of 
tragacanth, forming a mass with stronger 
orange-flower water, and dniding into 
troches Each lozenge contains 1 gram 
(0 6 Gm ) of kramena 
Tincture of Savanilla rhatany forms 
a clear solution, tincture of Peruvian 
rhatany a cloudy mixture, with water 
(Kraemer) 

PHYSIOLOGICAL ACTION— The 
kramerotannic acid imparts to kramena its 
astringent properties The drug seems to 
act particularly well upon the mucous 
membranes, and its beneficial influence in 
all conditions characterized by relaxation 
of the latter is pronounced It is better 
borne when taken internally than tannic 
acid 

THERAPEUTICS— Kramena is used 
largely as a remedy for bowel disorders, 
Mz , in chronic diarrhea, in dysentery, and 
in passive hemorrhage from the intestines 
and other \iscera A 5 to 10 per cent 
aqueous solution of the fluidextract for 
daily irrigation of the lower bowel in 

colitis is useful Swan recommends the 
following m chronic diarrhea — 

Acidi sulphurici aro- 
matici fSss (15 cc) 

Tr opii camphoratcB fSj (30 cc) 
Extracti hcematoxyh Sss (15 Gm ) 

Syrupi kramerice fSiss (45 c c ) 

AqucB cinnamomi q s ad f5vj (200 cc ) 
M Sig Two teaspoonfuls in water 

every three hours 
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In leucorrhea and gonorrhea the astrin- 
gent action of krameria may be availed of 
Chronic pharyngitis and inflammatory con- 
ditions of the respiratory mucosae are gen- 
erally benefited, though tannic acid is 
more convenient to use and effective 
Spongy gums and anal fissure are among 
the numerous local conditions in which 


krameria has proven useful The drug 
may be employed in a 10 per cent oint- 
ment or, in hemorrhoids, in a suppository 
containing IS grains (1 Gm ) of krameria, 
with or without cocaine, epinephrin, etc 

' S 

KRAUROSIS VULVAE. See 

Vagina and Vulva, Diseases of 
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LACHRYMAL APPARATUS, 
DISEASES OF 

SECRETORY APPARATUS, 
DISEASES OF THE 
D ACR Y O ADENITIS 

Inflammation of the lachrymal 
gland IS of laie occurrence, eithei m 
the acute oi chionic foim It is indi- 
cated by swelling and edema of the 
upper hd, and pain and tenderness on 
piessure of the gland and the adjacent 
supiaoibital maigiii The disease 
may assume a puiulent foim, when an 
abscess may open, eithei upon the 
conjunctiva oi thiough the skin 

Rheumatism, cold, s} phihs, septi- 
cemia, and mumps have all been as- 
ciibed as the cause in vatious eases, 
while the spiead of inflammation fiom 
the conjunetiva and coinea has been 
noted in a numbei of instances 

Treatment — Hot applications and 
poultices m the eaily stages, followed 
by flee incision undei the supia- 
oibital legion as soon as pus has 
formed In the chronic vaiiety the 
local application of absorptive oint- 
ments, such as the mercurial and the 
compound iodine ointments, should 
be employed, while potassium iodide, 
mercury, and the salicylates should 
be administered internally In acute 
cases an active calomel purge should 
be prescribed, followed by large doses 
•of quinme 


TUMORS, such as sarcoma and 
adenoma, and hypertrophy of the 
gland aie of rare occurrence The 
latter is at times of congenital origin, 
but IS usually an affection of later 
yeais The gland may attain a large 
size, and cause serious damage to the 
eyeball by compiession 

Treatment — Extirpation of the 
gland is indicated in cases of neo- 
plasms and extieme hypertrophy, or 
whei e there is obstinate stilhcidium 
which cannot be coiiti oiled in any 
othei way This is accomplished by 
lemoving the gland eithei directly 
thiougli a skin incision made over 
the gland, oi by an iiiLision thiough 
the conjunctiva after exposuie of the 
cul-dc-iac, b> division of the external 
canthus The lattei pioceduie is the 
one usually employed, as the ptosis 
which IS apt to follow the first men- 
tioned, due to injuiy of the levator, is 
avoided, and the resultant scar is 
much less conspicuous 

ATROPHY of the lachrymal gland 
is very lare, being usually associated 
with xeroma of the conjunctiva 
DACRYOPS IS the name given to 
a cystic disturbance of one of the 
ducts of the gland, and occuis as a 
bluish-pmk, translucent, elastic tis- 
sue, which IS found under the con- 
junctiva in the region occupied by the 
gland 
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LACHRYMAL FISTULA may 

form occasionally as a sequel of in- 
flammation or traumatism of the 
gland, and may cause a constant dis- 
charge of tears through its orifice A 
similar condition has also been ob- 
served of congenital origin 

DISLOCATION OF THE LACH- 
RYMAL GLAND has been met with 
in a few instances as a result of 
trauma, and in a very few in which 
the prolapse was congenital In 
other rare instances it was sponta- 
neous in origin 

EXCRETORY APPARATUS, 
DISEASES OF THE 

In contradistinction to diseases of 
the secretory portion of the lachry- 
mal apparatus, diseases of the excre- 
tory portion are of very frequent oc- 
currence and are all characterized by 
the common and annoying symptom 
of tears flowing o'ver the cheek 

ANOMALIES OF THE PUNCTA 
LACHRYMALIA AND OF THE 
CANALICULI 

Congenital — Complete obliteration 
or absence of the puncta as well as 
double puncta has been occasionally 
observed At times the puncta and 
canaliculi may be wanting, the canals 
being represented by narrow grooves 
along the edges of the lid 

Acqmred — Such anomalies are usu- 
ally the result of chronic inflamma- 
tions of the lids and conjunctiva 
which have disturbed the normal 
relationship existing between the 
puncta and the bulbar conjunctiva 
They are frequently induced by old 
age, due to a senile relaxation in the 
orbicularis palpebrarum, and are con- 
stantly present in paralysis of the 
seventh nerve 

Eversion of the punctum is almost 


a constant consequence of ectropion, 
and IS also present m those rare cases 
when the ejeball is so deeply set that 
a triangular space intervenes between 
the lid and the globe 

Complete obliteration is a not in- 
frequent result of burns and trauma- 
tisms which have involved the lids, 
and of granular conjunctivitis and 
blepharitis Rarely, the canal may 
be blocked by a cilium or polypus, or 
by leptothnx 

Symptoms — The most common 
symptom of all these anomalies is the 
constant o\eiflow of tears This is 
annoj mg in itself, but, more than 
that. It frequently causes such irrita- 
tion of the skin about the lids that 
an inflammation is set up which 
causes contraction o^ the parts, and 
still further interference with the 
proper canalization of the tears 
Hyperemia and catarrh of the con- 
junctna are constantly present, con- 
secutive to all forms of lachrymal 
obstructions 

Treatment — Usually the simple 
dilatation of the punctum, or the 
slitting up of the canaliculus, is suffi- 
cient to effect a cure with the co- 
operation of an astringent wash of 
zinc and bone acid 

If the condition has been brought 
about, however, by a high degree of 
ectropion, or is the result of an ex- 
tensive burn, relief will be frequently 
difficult to attain, and extensive 
plastic operations may be necessitated 
before the lid is restored to its nor- 
mal position 

ANOMALIES OP THE LACH- 
RYMAL SAC AND NASAL DUCT 
DACRYOCYSTITIS, or inflamma- 
tion of the lachrymal sac, may be 
either acute or chronic 
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Symptoms — The disease is rarely 
acute, but begins generally as a 
chionic inflammation, which mani- 
fests Itself by a slight swelling and 
redness at the inner canthus, and by 
persistent and troublesome lachryma- 
tion, 01 by the discharge of a muco- 
purulent secretion from the innei can- 
thus of the eye Pressure on the 
sac will express a secretion which 
IS either mucoid or mucopurulent, 
either into the conjunctival cul-de-sac 
or into the nose This condition of 
affairs may persist and the sac may 
become chionically distuibed, and 
give rise to a tumor of considerable 
size (lachrymal tumor, or mucocele) 
Frequently the inflammation assumes 
an acute form, and the legion of the 
sac becomes swelled and leddened 
and a thick, creamy pus forms in the 
sac, which is only expiessed after 
some dithculty The pain is intense, 
and theie aie maiked constitutional 
symptoms, such as fevei and loss of 
appetite If the parts aie undis- 
tuibed, the skin ulceiates and is pei- 
foiatcd, usually beneath the tendon of 
the oibiculaiib muscle, and a pei- 
manent hstula is formed Moie 
iaiel>, the opening in the sac heals, 
and the foimation of the listula is 
avoided As a lesult of the hstulous 
foimation, pus fiequently buriows 
into the deeper tissue, and necrosis of 
the neighboring bones is not rarely 
occasioned 

Etiology — In the great majority 
of cases dacryocystitis is second- 
ary to diseases of the lachrymonasal 
duct, primary inflammation of the 
lachrymal sac being an extremely rare 
affection It is a disease of adults, 
being rare in children, when it occurs 
under 10 years of age being usually 
significant of inherited syphilis 


Treatment — As inflammation of 
the lachrymal sac is dependent in 
most cases upon disease of the lachry- 
mal duct, any obstruction existing 
there should be combated in the man- 
ner presently to be described If this 
has been neglected, however, and an 
acute exaceibation has been inaugu- 
rated, hot applications should be made 
to the tumor, and any pus evacuated 
by incision into the sac thiough the 
dilated lower canaliculus as soon as 
Its presence is manifested A lead 
style should then be inserted into the 
duct and allowed to i emain in situ for 
several months until the patulency of 
the canal is lestored Calomel and 
quinine should be administered in- 
ternally 

STRICTURE OP THE LACHRY- 
MAL DUCT 

SYMPTOMS — These are the same 
as in the first stages of daciyocystitis, 
and consist chiefly in obstinate lachry- 
mation and in the ability to express a 
Mscid mattei into the cul-dc-sac by 
piessuie with the hngei upon the 
lachi \ nicil sac 

btiictuie of the lachi ymal duct is 
fa\oied gieatly by its lelationships 
and b} the anatomy of its paits The 
mucous membrane which lines the 
bony walls of the canal is veiy vas- 
cular, and at ceitain paits is thrown 
into folds, which swell under slight 
provocation and offei sufficient ob- 
stacle in themselves to prevent the 
pioper canalization of the tears 
Again, the duct bears such a close 
lelationship to the nose that it is 
necessarily exposed to all inflamma- 
tions of this cavity Indeed, the great 
majority of cases of lachrymal ob- 
struction are secondary to acute or 
chronic disease of the nose This is 
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particularly true of nasal disease of 
syphilitic origin As a consequence ot 
Its liability to inflammation by direct 
continuity of structure, the nasal end 
of the duct is the most frequent seat 
of stricture, the commencement of 
the duct at the extremity of the 
lachrymal sac offering the next most 
favorable site for the development of 
stricture 

TREATMENT —While an abso- 
lute and a complete cure of lachrymal 
obstruction may be frequently at- 
tained, more often relief is only 
partial 

Treatment may be either palliati-ve 
or curative The former consists in 
repeatedly pressing the contents of 
the lachrymal sac into the nose by 
the finger, and bj the employment of 
antiseptic and astringent eye-washes, 
or by throwing a stream of bone acid 
solution into the sac by means of an 
Anel syringe Attention must be 
directed toward the nasal mucous 
membrane, and any local irritation 
existing about the nasal opening of 
the duct must be controlled with local 
applications 

The curati\e plan of treatment re- 
solves itself into some form of surgical 
procedure These measures ha\e 
been conveniently classed by Theo- 
bald under four heads 1 Those 
which aim to restore the natural 
passages 2 Those which have for 
their object the formation of a new 
passage into the nose for the tears 3 
Those which aim at the obliteration 
of the natural passages, — ^the lachry- 
mal sac and duct 4 The removal of 
the lachrymal gland for the purpose 
of arresting the secretion of tears 

The first step toward the restora- 
tion of the natural passages consists 
in the operation of Bowman, which 


consists in slitting up the lower cana- 
liculus throughout its entire length 
This IS accomplished by entering a 
fine canaliculus knife into the inferior 
punctum, and by slowly pushing it 
along the floor of the canal Oulu's 
until It abuts against the innei wall 
of the sac, as it rests against the 
lachrymal bone The handle of the 
knife should now be swept upward, 
while an upward and slightly back- 
ward inclination is given to the blade 
of the knife 

A ready and free entrance into 
the sac being gained by the success- 
ful accomplishment of this act, at- 
tempts should be made to engage the 
stricture, and to dilate its caliber by 
means of probes I generally first 
make the attempt with a very small 
Bowman probe, and then gradually 
increase the size by passing slightly 
higher numbers every second or third 
day I am satisfied after a No 8 
p’'obe can be passed into the nose 
without difficulty Larger probes are 
not employed, as they are apt to in- 
jure the mucous membrane and peri- 
osteum, and in some cases to lead to 
necrosis "iVeber, Cooper, and Theo- 
bald, however, think sounds of the 
size of a Bowman No 8 quite inade- 
quate, and have devised probes of 
much larger caliber, employing in- 
struments of a diameter of 4 mm in 
the treatment of the majority of their 
cases As stated above, I am gen- 
erally satisfied with a moderate dila- 
tation, and alternate the passage of 
probes with careful syringmg of the 
duct with a weak solution of zinc and 
bone acid 

In infants operative procedure 
should be postponed until palliative 
measuies have been thoroughly tried, 
although in obstinate cases this may 
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be successfully accomplished under a 
general anesthetic 

To prevent closuie of the duct after 
It has been made patulous, a number 
of operators insert a leaden style, 
leaving this in position for seveial 
weeks oi months This is of especial 
value when the patients live at a dis- 
tance, and cannot submit to the fre- 
quent and continued probing which is 
necessary to attain the best results 
Other surgeons prefei rapid dila- 
tation, and insert probes of the largest 
size into the duct at the first sitting, 
this being usually pei formed under 
ether 

Should the lachrymation still per- 
sist after probing has been given a 
thorough trial, I resoit to leaden 
styles, peimittiiig them to lemain tn 
situ foi months and even yeais Caie 
should be taken that the head of the 
style lests secuiely in the groove of 
the slit-up lowei canaliculus to insuie 
the patulency of that stiuctuie The 
insertion of the style into the duct 
is gieatly facilitated by the use of 
the Ziegler style inserter 

In inti actable cases — as, for ex- 
ample, when the stiictuie is bony — 
two proceduies have been piactised 
the removal of the laehiymal gland 
and the obliteration of tlie laehiymal 
sac The former of these has been 
modified by de Weeker, who excises 
the little lobules and the emissary 
ducts from both the subsidiary and 
mam lachrymal glands 

Extirpation of the sac should be re- 
sorted to in all cases of long-standing 
lachrymal disease where the mucous 
membrane has become chronically in- 
flamed and continued local astringent 
treatment, with probing, has been un- 
availing The procedure also is in- 
dicated in lachrymal mucocele, in 


fistulse, and in all suppurative condi- 
tions If performed with extreme 
caie after the method described by 
Meller, of Vienna, scarring is slight 
and the resultant epiphora of but little 
annoyance 

Toti has recently devised an opera- 
tion which aims to relieve the symp- 
toms produced by stricture of the 
lachrymal duct by establishing a con- 
nection between the sac and the roof 
of the nose, by means of a resection 
of the lachrymal bone and excision of 
a portion of the external wall of the 
sac The procedure, however, has 
failed to commend itself but to a few, 
and has not been generally practised 
William Cvmpbell Posey, 
Philadelphia 

LACTATIONAL INSANITY 

See Psychoses 

LACTIC ACID (acidum lacticum, 

U S P ), otticiil lactic acid (HC 3 H 5 O 3 ), 
IS) 'i Lolorlcbi), odorless, syrupy liquid, 
hiving i \try sour taste and a specific 
gnvity of 1213 it 59° F (15° C) It is 
hygroscopic, uul is miscible in all propor- 
tions with \\ itcr, ilcohol, and ether, but 
IS insoluble in chloroform, carbon disul- 
phide, ind hcn/in 

PREPARATION AND DOSE — 
Acidum laituum U S P (lactic acid), 
contiins 75 pci cent of absolute lactic 
icicl Dose, 15 to 30 minims (1 to 2 c c ) 

PHYSIOLOGICAL ACTION —Lactic 
acid IS present in the stomach during the 
digestion of cirliohydr ites, especially 
during the first stage of gastric digestion, 
when, in excess, it forms one variety of 
sour stomach and causes pain m different 
parts of the bodv, headache, etc Rheu- 
matoid symptoms sometimes develop 
after the drinking of sour milk Large 
amounts depress the nervous system and 
decrease the alkalinity of the blood 

THERAPEUTICS —Lactic acid is a 
caustic, astringent, digestive, and anti- 
diabetic remedy It is used, diluted, in 
dyspepsia, diarrhea, croup, cholera, in 
pure form, as a solvent of false mem- 
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branes, in tuberculous affections of the 
mouth, esophagus, and larynx:, in lupus, 
and m alopecia S 

LAGTOSURIA See Index 
LACTUCARIUM — Lactucarium 

('"lettuce opium'’) is the concrete milk- 
juice of Lactuca virosa, family Compositae, 
a wild variety of lettuce g-rowmg in 
Europe It is obtained by cutting off the 
summits of the plant stalks, collecting the 
latex when it has partially hardened, and 
further drying in earthen cups It occurs 
in irregular, brown lumps, which are wax- 
like internally when cut, somewhat porous, 
and possess an opium-like odor and a 
bitter taste It is partly soluble in alcohol 
and in ether, and about SO per cent of it 
will dissolve in water Lactucarium con- 
tains SO per cent of lactucerin (a white, 
crystalline, odorless, and tasteless princi- 
ple, soluble in alcohol), lactucm (a bitter 
principle in fine, white prisms, soluble in 
alcohol and in 80 parts of water) , lactucic 
acid (very bitter, yellow, and colored red 
by alkalies), lactucopicrin (very bitter, 
brown, and amorphous) , a volatile oil, 
mannitol, citnc, malic, and oxalic acids, 
etc Hyoscyamine is also said to have 
been found in lactucarium 
PREPARATIONS AND DOSE— Loc- 
tucariunij U S P (lactucarium) Dose, 
S to 60 grams (0 3 to 4 Gm ) , average, 
IS grains (1 Gm ) 

Syrupus lactuca} n U S P (syrup of 
lactucarium), contains 10 per cent of 
tincture of lactucarium, 20 per cent of 
glycerin, S per cent of orange-flower 
water, and 0 1 per cent of citric acid 
Dose, H to 2 fluidrams (2 to 8 c c ), aver- 
age, 1 fiuidram (4 c c ) 

Tinctura lactucarii, U S P (tincture of 
lactucarium), contains the equivalent of 
SO per cent of lactucarium, together with 
glycerin, alcohol, purified benzm, and 
water Dose 10 to 60 minims (0 6 to 4 
cc), a\erage, 30 minims (2 c c ) 

PHYSIOLOGICAL ACTION —Lactu- 
carium has been credited with hypnotic 
properties, but recent experience with it 
has shown that this action is very feeble, 
if, indeed, it is produced at all Experi- 
mentally the drug has proven inactive, 
half an ounce having been given to a dog 
without result (Cushny) 


THERAPEUTICS — Lactucarium is 
chiefly used in slight irritation of the 
larynx, to allay nervous irritability, and 
in cases where there is an idiosyncrasy 
against opium. The syrup may be used 
in cough mixtures for children and deli- 
cate subjects Also for general sedative 
purposes in children, the syrup may be 
used as vehicle for and adjuvant to bro- 
mides, orange-flower or cherry-laurel 
water being added as flavor Lactucarium 
lozenges for cough are on the market 
At least one of the proprietary lozenges 
has been found to contain opium Lac- 
tucin may be tried as an hypnotic and 
sedative in the dose of 1 to 2 grains (0 06 
to 0 12 Gm ) S 

LARYNGITIS See Larynx 

LARYNGOSCOPY, BRON- 
CHOSCOPY, AND ESOPHA- 
GOSCOPY — Kussmaul in 1868 and 
Mikulicz in 1881 were the first to take 
up the subject of esophagoscopy and 
gastroscopy Kerstein in 1895 first 
developed, and Killian m 1896 per- 
fected, the procedure of laryngo- 
tracheobronchoscopy Since then the 
direct method for the removal of 
foreign bodies has superseded all 
other means, and has, more recently, 
been employed for the purpose of 
diagnosing pathological conditions of 
the esophagus, stomach, and laryngo- 
tracheobronchial system Later still, 
It came into use for the treatment of 
many conditions formerly dealt with 
by internal medication only, eg, 
asthma and bi onchiectasis 

It IS now possible, however, by the 
use of Chevalier Jackson’s laryngeal 
speculum, to examine and diagnose 
conditions of the larynx in even 
the very youngest infant — an accom- 
plishment impossible by the old, in- 
direct method of using the laryn- 
geal mirror Endoscopy has thus not 
only broadened the field of the 
specialist, but has also been the 
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means of making extensive contribu- 
tions to general medicine 

It IS to Killian first, and later to 
Brunings in Germany, Guisez in 
France, and Jackson in America, that 



Jackson’s laryngeal speculum with removable slide 


we are most indebted foi oui piesent 
knowledge in icgaid to bronchoscopy 
and csophagoscopy The endoscopic 
instillments foi the examination of 
the Inonchi and the esophagus aic 
practically of two kinds In one the 
light IS at the distal end and inside the 
tube, as in Jackson’s instiiimcnts In 
the other the light is at the pioximal 
end and outside the tube, as in Brun- 
ings’s bronchoelectroscope or Kah- 
ler’s modification of that instrument 
LARYNGOSCOPY —This teim 
was foimerly limited to the indirect 
examination of the larynx by the 
laryngoscopic mirror The use of the 
latter is so familiar to all physicians 
that It IS not deemed necessary to de- 
vote space to it m the present article, 
the purpose of which is to review the 
more modern methods of inspection 


The writer has his mirrors made 
with a space at the back which can 
be filled with a mixture of sodium 
acetate and pulverized glass or par- 
affin, heated to melting point As the 
chemical hardens it emits warmth 
for several minutes, and as the mir- 
ror IS thus kept warm no droplets of 
moisture accumulate on it The 
mirrors are made a little larger and 
heavier by this contrivance, but not 
enough to interfere with the use of 
the laryngoscope Louwer (Deut 
med Woch, Jan 30, 1908) 

The writer applies an epiglottic 
suture in direct laryngoscopy, using 
improved instiuments for the pro- 
cedure Cocainizing of the region is 
the only preliminary The procedure 
is simple, without any ill effects, 
while It affords a greatly increased 



Brunings s bronchoelectroscope with lamps in 
the high position and forceps introduced (Brun 
ings and Howarth’s Bronchoscopy ’ ) 

field of vision and is a great aid in 
many throat operations It is use- 
ful in any case in which the epi- 
glottis hinders a delicate intralaryn- 
geal manipulation or operation Cynl 
Horsford (Brit Med Joi;r May 3, 
1913) 
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Endoscopy — Chevalier Jackson’s 
endoscope is a separable laryngeal 
speculum which serves for the direct 
examination of the larynx and hypo- 
pharynx, for passing the catheter in 
intratracheal anesthesia, for passing 
the bronchoscope, and also for the 
endoscopic examination of the esoph- 
agus and stomach Brunings’s endo- 
scopic instruments comprise the 
electroscope and the laryngeal specu- 
lum, through which can be passed the 
extension tube with a spiral watch- 
spring for endoscopy of the bronchi 
and esophagus The source of light 
may be either sets of lights furnished 
by dry-cell batteries or an electric 
current controlled by a rheostat, 
which so reduces its strength as to 
make it merely sufficient to light the 
lamp Meyrowitz has now on the 
market a rheostat that prevents any 
danger of electric shock to the pa- 
tient from grounding of the current 
thiough his body In Jackson’s in- 
strument the current is usually sup- 
plied by his set of dry-cell batteries — 
one for the laryngeal speculum and 
one for the tubes — controlled by 
rheostats 

The position for endoscopic work in 
the adult may be either the upright 
posture or the dorsal decubitus, for 
infants the dorsal decubitus is far 
preferable Either cocaine or ether 
anesthesia may be employed for 
adults , for young children and in- 
fants cocaine anesthesia should never 
be used 

Anesthesia for endoscopy is subject 
to the following rules — 

For foreign bodies, no anesthesia 
IS needed in either adults or chil- 
dren, except in case of very large and 
sharp foreign bodies, wherein the 
relaxation of the esophageal muscu- 
lature, by deep general anesthesia. 


will obviate the trauma incident to 
the withdrawal of the intruder 
through a spasmodically constricted 
lumen 


Extensible double tube of Brunmss's broncho- 
electroscope {BrUnmgs and Hoxoairth ) 

In case of a sharp foreign body 
threatening perforation, especially 
open safety-pins and fishhooks, it is 
safer to abolish antiperistalsis by 
deep general anesthesia 

In cases of suspected esophagismus 
and cardiospasm the spasmodic ele- 
ment can be entirely eliminated by 
deep general anesthesia 
In case of large foreign bodies 
general anesthesia adds enormously 
to the danger of respiratory arrest 
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from pressure of the foreign body on 
the trachea and on the peripheral 
respiratory nervous mechanism 

The use of a general anesthesia 
will greatly lessen the need for skill 
in the introduction of the esophago- 
scope, but such use is utterly un- 
justifiable 

Local anesthesia is needless for 
esophagoscopy If used at all it 
should be applied only to the laryngo- 
pharynx The esophagus is not 
sensitive, as anyone can determine 
for himself by swallowing tea un- 
comfortably hot No sensation is 
felt after the cncoid is passed 

For pharyngolaryngoscop> or naso- 
pharyngoscopy with the Hays or 
Beck pharyngoscope or similar in- 
struments, no anesthesia is required 


curate work in the removal of laryn^ 
geal neoplasms, but such cases are 
exceedingly rare 

For ceitain laryngeal growths, such 
as small angiomata and edematous 
tumors that shrink so much under 
cocaine as to render accurate re 
moval difficult, general anesthesia 
may be necessary 

For diagnosis in children no anes- 
thesia, general or local, in adults 
local anesthesia of the larynx in some 
cases, none at all in others Rarely, 
local anesthesia of the trachea and 
bronchi, as well as the larynx, will 
be needed 

For foreign bodies in the trachea 
and bronchi of infants and small 
children no anesthetic, general or 
loc il, is needed, except possibly in 
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Jackson s bronchoscope 



except in relatively rare instances, 
when the local application of a 4 per 
cent cocaine solution to the fauces 
IS suhicicnt 

Por di ignosis In infants and chil- 
dren no inesthesia wh itcver, in 
adults who tolerate indirect 1 iryngos- 
copy well no ancsthcsi i, gener il or 
local, is needed 

Foreign bodies In inf ints ind 
children no anesthesi i, general or 
local 

Foi the removal of foreign bodies 
from the larynx, both local and 
general anesthesia should be avoided, 
lest their application lead to dis- 
lodgment of the intruder 

For papillomata in children no 
anesthetic, general or local, is needed 
In adults local anesthesia is usually 
necessary for accurate work in re- 
moving specimens or entire neo- 
plasms of any kind 

In a few adults with intolerant and 
uncontrollable general excitability and 
in some cases of hysteria a general 
anesthetic may be necessary for ac- 


\cr> complicated removals, such as 
in c ISC of open salety-pins Foreign 
bodies in the trachea ind bronchi of 
idults c in often be removed without 
in> inesthcsi i, gener il or local, but 
in m in> e iscs loe il anesthesia is 
needed Generil inesthesia is only 
needed in eoinplieited eases where 
there is a stricture to dilate to reach 
the foieign body or where the 
nieeh inieal problem of removal is 
complex 

hor the treatment of stricture local 
anesthesi i is suhieient and in some 
cases none is needed, bee luse toler- 
ance to manipul itioii becomes estab- 
lished after repeated passage of the 
instruments 

Tracheotomy — If lower bronchos 
copy IS ever justihable it is only so 
in cases with extremely severe dysp- 
nea Even in such cases the facile 
operator will slip in a bronchoscope, 
through which, with the aid of amyl 
nitrite and oxygen, artificial respira- 
tory aid can be supplied with greater 
facility than through a tracheotomy 
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It never need be done under general 
anesthesia, and in a dyspneic case 
general anesthesia is utterly unjusti- 
fiable, because, as soon as anesthesia 
begins, respiration ceases, owing to 
the loss or the aid of accessory re- 
spiratory musculature The personal 
preference of the author, as between 
upper and lower bronchoscopy for 
any and all purposes, is in absolutely 
all cases for upper bronchoscopy, 
even if a tracheotomy had been al- 
ready done Chevalier Jackson (The 
Laryngoscope, Oct , 1912) 

With the laryngeal separable spec- 
ulum of Jackson, and with his new 
modification of this instrument de- 
signed for examining the mouth of 
the esophagus, in which the spatula 
end is considerably elongated, a com- 
plete view of the larynx and of the 
mouth of the esophagus can be ob- 
tained A better view of the anterior 
portion of the glottis and an easier 
introduction of the Jackson broncho- 
scope may be secured by making ex- 
ternal counterpressure on the larynx 
Brunings has devised an instrument 
that makes counterpressure on the 
larynx by pressing it inward against 
the vertebrae This necessitates less 
pressure on the epiglottis in the in- 
ti oduction of the tube spatula, ex- 
poses fairly the anterior angle of the 
glottis, gives a more continuous pres- 
entation of the larynx, and also 
allows the more ready introduction ot 
the bronchoscope 

In place of Brunings’s counterpres- 
sure method, an assistant can make 
pressure on the neck over the promi- 
nent point of the larynx, piessing the 
larynx directly backward Brunings 
writes that with the counterpressure 
method he was enabled to remove a 
polypus situated on the anterior third 
of a man’s vocal cord, although pre- 
viously not even the posterior wall 


could be brought into view W’’ith 
this method he believes that the ap- 
plicability of endoscopy may now be 
reckoned at 100 per cent 

By means of the laryngeal specu- 
lum, foreign bodies may be gotten out 
from the larynx and the mouth of the 
esophagus, papillomata mav’- be re- 
moved, and direct cauterization in 
laryngeal tuberculosis and surgical 
technique may be carried out — and 
this with much less traumatism and 
greater surety than by the old, or 
indirect, method, in which angular, 
instead of straight, instruments are 
used, and in which the mirror re- 
verses the image anteroposteriorly 

The writer places the patient flat 
on the back with the head turned on 
the left cheek, and then, usually under 
ether anesthesia, he uses a bualve 
speculum which he has devised and 
which IS a combination of a tongue 
depressor and mouth-gag, made for 
use upon the left side so that the 
operator can have his right hand for 
the manipulation of instruments It 
exposes a larger field to vision than 
any other device hitherto employed, 
and utilizes the shortest anatomical 
route to the laryngeal and esophageal 
cavities Mosher (Boston Med and 
Surg Jour, Feb 6, 1908) 

In dubious cases, instead of wasting 
\aluable time, the practitioner should 
resort to endoscopy, which may clear 
up the diagnosis in a moment Be- 
sides the disturbances from a foreign 
body in the air passages, the writer 
has had 6 recent cases of hemop- 
tysis or dyspnea which endoscopy 
explained as due to a primary sar- 
coma in a bronchus or carcinoma in 
the lung, or stenosis from a goiter 
or aortic aneurism Ephraim (Med 
Khnik, Apr 30, 1911) 

Suspension Laryngoscopy — Kil- 
lian’s new method of suspension 
laryngoscopy with the head in a 
swinging position promises to take 
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prolonged examinations and opera- 
tions on the larynx Only two in- 
struments are essential — the hooked 
spatula and the supporting appaiatus 
The writer in experimenting on 
the cadaver was astonished at the 
way m which the throat was opened 
up for visual inspection when the 
head was allowed to hang down over 
the edge of the table, suspended 
merely by a tongue spatula fastened 
by an extension to a frame attached 
to the table above The whole 
weight of the head is thus borne by 
the parts against which the spatula 
presses, the throat yawns and one 
can see the entire cavity of the Hiynx 
and for some distance into the tra- 
chea He has applied the method to 
20 patients and h is found that it im- 
measurably facilitated operations on 
the throat in both children and adults 
The procedure was borne with re- 
mark ible ease and no disturb uicc 
except a depression left in the toin^ue 
from the groove in the spatula, the 
spatula now used has no giooxc 
Killian (Berl klin Woeli , Mar 2S 
1912) 

If local anesthesia is used, a 20 pei 
cent solution of cocaine is applied to 
the base of the tongue and the in- 
teiioi of the laiynx (jeneial anes- 
thesia IS pieccdcd by moiphine, % 
grain (0 01 Gni), and scopolamine, 
y^oi) giain (0 0003 Gm ) ihe hist 
dose is given two houis befoie and 
the second dose one houi befoie oper- 
ation In children no moiphme 
should be used Etheiization may 
be continued thiough a Nelaton 
eatheter in the nose 
The patient is placed on the table 
with the head extended beyond its 
edge, in a swinging position The 
hook IS attached, and the vertical bar 
adjusted to the correct height The 
instrument is introduced in the same 
way as the laryngeal speculum, the 


epiglottis and the base of the tongue 
The laiyngoscopic picture is excellent, 
and a good view is obtained of the 
pharynx, the faucial pillars, and ton- 
sils, as well as of the hypopharynx 
As the tongue is out of the way, one 
may look directly into the laiynx and 
tiachea, pathological conditions may 
be easily demonstiated, and suitable 
photographic lepioductions made 

The opening of the larynx, being m 
direct line of vision, can easily be 
sponged free from blood and secre- 
tioiib This enables the operator to 
m ike a longer and more thorough 
ex'imin'ition and to do more complete 
Opel itions He can, for instance, re- 
mo\e in one sitting small and not 
e isily accessible growths or curette 
the lcir>nx entirely free of tubercu- 
lous griiuiHtions L G Kaempfer 
(N y Med Jour, Jui 4, 1913) 

In the method of swinging laryn- 
g()seop\ 1)()tli tlic opciatoHs hands le- 
main fice loi an} nceessai} manipula- 
tion iMiiei technique is possible 
wlicn tile left Iiand is not being em- 
jiloecd loi foiccd leti action of the 
tongue and epiglottis as in direct 
lai}ngoseopy Killian uses this 
inethixl moie espeeially foi the treat- 
ment of IcUyngeal tubei eulosis, curet 
tage gal\ line cauten/ation, the 
applieation of laetie aeid, and the 
lemmal oi lai} ngeal papillomata He 
also finds that tonsilleetomy in chil- 
dien IS moic easiK aeeomplished by 
this method He claims that all the 
manipulations aie eas}, and, hence, 
may be earned out with much more 
delicacy, and with gieatei improve- 
ment on the part of the patient as the 
lesult of better tieatment In one 
case he was able to demonstrate direc+ 
laryngoscopy to 120 physicians This 
indicates the length of time that is at 
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the disposal of the operator for ex- 
amination and operation 

BRONCHOSCOPY — Bronchos- 
copy, practised for the removal of 
foreign bodies from the bronchi or 
the trachea, may be either an upper 
or a lower bronchoscopy Upper 
bionchoscopy is the passing of the 


bronchi, in his and Ellen Patterson’s 
practice, in infants under 1 year — ^the 
youngest being months — there 

was not one case of subglottic edema 
He IS of the opinion that tubes of 
excessive size are usually employed 
in the cases of ’children, under the in- 
correct impression that the glottic 



Position of second assistant and endoscopy per os Gowns caps and covers are omitted 
better to show the positions Uackson’s Tracheobronchoscopy”) 


endoscopic tube thiough the larynx, 
while in lower bronchoscopy the tube 
is passed through a tracheotomy 
wound Lower bronchoscopy, when 
practised, is usually employed in the 
cases of children under 2 years of age, 
as infants are more subject to sub- 
glottic edema Jackson always uses 
peroral endoscopy, and states that, 
among 30 successful cases of removal 
of foreign bodies from the trachea and 


opening is more easily stretched in 
them than in adults 

The writer has used the broncho- 
scope in 15 cases It revealed the 
foreign body in 12 and demonstrated 
Its absence in 2 others Bronchoscopy 
can never be applied too early 
Eicken (Deut med Woch , Apr 23, 
1908) 

The fact that lOS deaths are re- 
corded in one paper in five years 
from foreign bodiesi in the throat, or 
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larynx through the tube to prevent 
reflexes With the laryngoscope in 
position, the bronchoscope is passed 
through It to the vocal cords With 
the eye fixed on the end of the 
smaller tube, a slight twisting motion 
IS used, which sends the broncho- 
scope between the cords The breath- 
ing IS now distinctly tubal m char- 
acter The laryngoscope is removed 
and the head of the patient gently 
lowered ovei the end of the table 
The examiiiition is now proceeded 
with as in the extended position In 
the above piocedure the operator 
stands to the left of the patient and 
uses the laryngoscope in the left 
hand Both direct laryngoscopy and 
bronchoscopy are easier because the 
muscles are relaxed Johnston 
(Maryland Med Jour, June, 1911) 

Foreign Bodies in the Bronchi — 

The diagnosis of foi cigii bodies in 
the bionchi ptoves, at times \eiy 
difhcLilt The patient should be sub- 
jected to seal clung questioning as 
to the possibility of his having 
sw^allowed a foieign body In many 
cases it has happened that the pa- 
tient’s statement of the fact that 
his cough and cxpectoi ation followed 
the swallowing of a foicign body has 
been disiegaidcd and a diagnosis of 
tubei eiilosis made Gui-'C/ gives the 
history of a young giil who exhibited 
all the Signs of emphysema, she had 
stated, to all the physicians that she 
had consulted, that the tiouble dated 
from her swallowing a piece of raw 
chestnut Pinally, in a violent fit of 
coughing, a piece of the shell of a 
chestnut was expectoiated, after 
which all the symptoms subsided 
This author says that at the autopsy 
in a certain number of cases of fatal 
pulmonaiy affections a foreign body 
has been found Of all signs, the most 
important, according to Guisez, is the 
functional sign consisting of parox- 


ysms of coughing that have been 
present since the swallowing of a 
foreign body The cough in such 
cases is loud, barking, and spasmodic, 
and is almost always accompanied 
by an attack of suffocation, which 
varies in seventy according to the 
situation and size of the foreign body 
and according to whethei it is fixed m 
the walls of the bronchi or lies loose 
m the trachea 

Dyspnea develops when the foreign 
body IS large oi is liable to swell 
(beans, nuts) If the foreign body is 
septic, theie is purulent expectoration, 
which becomes piofuse and bloody 
If the foieign body is pointed, there 
may be attacks of hemoptysis, result- 
ing in a diagnosis of tuberculosis In 
other cases the signs aie entirely 
latent Especially is this the case if 
the foieign body is small and is em- 
bedded in the wall of a small bron- 
chus 

The physical sign^ of foieign body 
in the trachea oi bronchi are stated by 
Guise/ as follows If the foieign 
body IS free in the tiachea, the sounds 
produced occui during inspiration, 
and aie sometimes audible to the pa- 
tient In the bionchi, if the body is 
laige, there is suppiession of sounds 
over that pai t of the lung which cor- 
responds to the obstiucted bronchus 
The chest of that side will, in addi- 
tion, show a corresponding loss of 
movement When the foreign body 
is small, the signs are those of bron- 
chitis Other signs may be due to the 
special character of the foreign body 
In one of Guisez’s cases, in which the 
reed of a trumpet had entered the 
lespiratory tract, a faint musical 
sound issued at each fit of coughing 

The use of the radiograph, of all 
methods, gives the most definite diag- 
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nostic information, when the foreign 
body IS of such a character as can be 
shown on an X-ray plate Guisez 
states that radiographs should be 
made during a period of suspension 
of respiration This is possible in 
adults only The pictures should be 
made in an oblique position, and taken 
from several directions 

The prognosis depends on the char- 
acter of the foreign body inhaled If 
the latter be large, immediate suffo- 
cation supervenes, as is also the case 
with small bodies when ther^e results 
violent spasm of the glottis 

Case of removal by upper bronchos- 
copy of an open safety-pin which 
had been swallowed during laughing 
by a girl of 13 The skiagraph 
showed the pm in the trachea The 
flat square head of the pm came 
almost immediately into view and by 
means of the special instruments de- 
vised originally by Dr Algernon 
Coolidge, Jr, of Boston, the distant 
spiral end of the pin was engaged in 
the ring and the pm was closed with 
a forked probe When attempting 
to withdraw the bronchoscope and 
instrument with the pm attached, it 
was found impossible and the writer 
decided to withdraw the two instru- 
ments into the tube, first, the pm 
pusher and then the ring instrument, 
and the pm came out on the end of 
the ring, which snapped off before 
they could see how it was engaged 
It was then with considerable diffi- 
culty that the glottic spasm was 
overcome and the tube removed from 
the larynx The patient bore the 
anesthetic and the operation well 
without loss of blood or serious 
effect G Hudson-Makuen (Jour 
Amer Med Assoc, July 22, 1911) 

Endoscopic Treatment — The en- 
doscopic treatment of diseases of the 
bronchi promises to open up a new 
field in the therapeutics of bronchor- 
rhea, bronchiectasis, ulcers of the 


bronchi, and asthma In the last 
volume of Katz^s work Mann refers to 
the difficulty of practising bronchos- 
copy in bronchiectasis on account of 
the profuse secretion, and gives 
Schrotter^s review of 9 cases, not all 
of which were positive In the posi- 
tive cases there were redness and 
swelling of the mucous membrane, to- 
gether with localized elevations and 
puffiness 

[Case I For four weeks the patient had 
had constant cough and hoarseness, and 
for fourteen days a purulent secretion 
On the left side there was a large area of 
dullness After the first treatment there 
was marked improvement, and by the 
end of three weeks complete cessation of 
all irritation The mucous membrane 
was no longer pathological m appearance 

Case II On clinical examination the 
whole left lung seemed to be mvohed in 
one large, bronchiectatic cavity Schrot- 
ter undertook to perform a pneumotomy 
The patient, after ten days, developed 
aspiration pneumonia of the sound side, 
which was followed by endocarditis and 
finally by death 

Case III In a case of Ephraim’s a man 

21 years old had cough and expectoration, 
and there was dullness under the left 
scapular angle Bronchoscopic examina- 
tion revealed marked redness of the 
mucous membrane At a depth of 34 cm 
there were 3 red, swollen, elevated areas, 
covered with flakes of pus After 24 
treatments with a 10 per cent emulsion 
of turpentine oil — up to 10 c c — extending 
over a period of fi\e months, there was 
marked improvement 

Mann also describes 2 rapidly progress- 
i\e cases in which the difficulty in mak- 
ing the examinations was very great In 
the first the treatment produced no 
change In the second it resulted in a 
diminution of the fetor 

The author’s case of bronchiectasis was 
one of ten years’ standing in a woman of 

22 who expectorated SOO c c of fetid, 
grumous, bloody sputum in twenty-four 
hours Physical examination revealed 
fine rales, which were always present, 
over the apices Coarse rales were heard 
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over the clavicle There was marked 
bronchial breathing The temperature 
reached 100° F The patient weighed 98 
pounds and had broadened finger-tips A 
bronchoscopic examination showed the 
mucous membrane of the right bronchus 
to be grayish and thickened, with numer- 
ous points of ecchymosis After failure 
of eucalyptol to benefit the condition, the 
following treatment was instituted The 
patient was placed in the Trendelenburg 
position for half an hour, to dram out the 
bronchi After induction of local anes- 
thesia, a Jackson speculum was used to 
expose the glottis, and a long rubber 
catheter, with a 25 cm probe as obtu- 
rator, introduced down into the right 
bronchus The probe was then with- 
drawn, and 30 minims (2 c c ) of a freshly 
prepared 25 per cent argyrol solution 
were injected At home the patient 
daily assumed the Trendelenburg posi- 
tion, and at night the foot of the bed 
was raised After the third tre itment all 
bleeding ceased, after the tenth, expec- 
toration was reduced to 20 c c , and, after 
the fifteenth, cough entirely ct ised 
After this time the patient brought up 
only about 5 cc in the course of twentj- 
four hours Her weight w is 118 pounds 
Improvement eontinucd, and when she 
was 1 1st seen there was improved aera- 
tion of the blood is shown in i diniinu- 
tion of the pneunioarthrop ithy of the 
finger tips E II Mi sson ] 

Schi otter, Ephiaim, and Nowotn)^ 
examined and ti eated a nunibei of 
cases of bionclnal asthma Fphiann 
m only a veiy small peicentage of 
cases found ledness and swelhnqf of 
the mucous membrane and contrac- 
tion of the lumen These positive 
hndings seemed to be associated with 
bronchitis Schrotter believed the 
trouble to be in the smaller bion- 
chioles, too deep for inspection He 
proposed that the asthma should be 
treated with cocaine and epinephnn, 
to abort the attacks Nowotny car- 
ried out this treatment with surpris- 
ing results 

Ephraim perfected the treatment by 


the introduction of his flexible spray 
apparatus, using a novocame-epmeph- 
rin solution By this method he was 
able to reach the smaller bronchi In 
133 patients treated by this means 
the results were surpnsing, even after 
one treatment and in cases of many 
weeks’, months’, or even a year’s 
duiation In but few cases was there 
no lesult In these, according to 
Ephraim, the neivous component was 
more pionounced than the chronic 
catarrhal piocess Nowotny believes 
that the ischemic action of cocaine- 
epinephi in solution is undoubtedly 
the mam factor in the amelioration of 
the symptoms of asthma Anothei 
factoi IS the establishment of expec- 
toiation in all his cases after every 
tieatment Accoidmg to his experi- 
ence, the bionchoscope is one of the 
most eneigetic of expectorants By 
no othci method is theie pio\oked so 
gieat a secietion m such a short time 
as by endoscopy of the bronchi 
Nowotny belieies in the leflex nerv- 
ous oiigin of the disease, and holds 
that tlie nutation of the vasomotor 
neives of the lung leads to tumefac- 
tion and h>pciemia of the bionclnal 
mucosa as well as to exudation, this 
piactically constituting the physical 
basis of the attack of asthma 

Tuberculosis of the Trachea — 
Mann, in Kat/’s woik, states that up 
to the pi esent time tubei culosis of the 
tiachea has been ti eated broncho- 
scopically hy von Schrotter only 
SchiotteTs patient had all the symp- 
toms of pulmonaiy tubei culosis, with 
dyspnea and maiked stiidor On ex- 
amination there was found, 18 cm 
from the teeth, a nearly circular area 
of infiltration, with large, miliary 
tubercles The stenosis was success- 
fully reduced by three systematic 
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dilatations with flexible bougies A 
return of dyspnea eleven months 
later was treated by means of flexible 
metal tubes The patient lived for 
two years and a half No autopsy 
was allowed 

Syphilis of the Trachea — Mann, 
who has had 31 cases under observa- 
tion, states that the tracheal lesions 
of syphilis usually appear about ten 
years after the initial lesion The 
clinical signs are marked dyspnea, 
cough, and the expectoration of 
bloody sputum Endoscopy aids in 
determining the exact stage of the dis- 
ease One case will show granula- 
tions , another, infiltration, with or 
without ulceration , another, only 
scars, and still another, all these 
lesions combined Some of the pa- 
tients improved under salvarsan Po- 
tassium iodide should be given cau- 
tiously, for fear of sudden swelling, 
which might prove fatal During 
specific treatment, the course of heal- 
ing may be observed bronchoscop- 
ically , granulation tissue may be 
destroyed, and stenosis prevented, by 
early dilatation The danger attend- 
ing the endoscopic treatment is 
emphysema of the lungs and skin, or 
rupture of a peritracheal abscess or of 
large vessels if they are eroded Com- 
plications such as pneumonia or 
tubeiculosis may appear Of the 31 
patients under observation, 7 died 
Considering the seventy of the dis- 
ease, this IS a small number, and 
proves the life-sa\ing influence of 
tracheoscopic management in these 
cases 

Intratracheal Anesthesia — Cheva- 
lier Jackson, in describing the tech- 
nique for the insertion of intratracheal 
insufflation tubes for etherization, 
states his belief that the larynx should 


be inspected before the insertion of 
the tube, in order to see whether there 
IS any disease present and to deter- 
mine the extent of the lumen of the 
larynx, so that a catheter of proper 
size may be used He gives six rules 
for the introduction of the catheter — 

1 The patient should be gotten 
fully under the anesthetic by the open 
method, so as to get full relaxation of 
the muscles of the neck 

2 The patient’s head must be in full 
extension, with the vertex firmly 
pushed down toward the feet of the 
patient, so as to throw the neck up- 
ward and bring the occiput down as 
close as possible beneath the cervical 
vei tebrse 

3 No gag should be used, because 
the patient should be sufficiently anes- 
thetized not to need one, as well as 
because wide gagging defeats the ex- 
posure of the larynx by jamming 
down the mandible 

4 The epiglottis must be identified 
before it is passed 

5 The speculum must pass suffi- 
ciently far below the tip of the epi- 
glottis to prevent the latter from 
slipping 

6 Too deep insertion must be 
avoided, as in this event the specu- 
lum goes posterior to the cricoid, and 
the latter is lifted, exposing the mouth 
of the esophagus — which is bewilder- 
ing, until sufficient training of the 
eye enables the operator to recognize 
the landmarks 

The most important thing of all is 
the position of the patient , next to 
that comes recognition of the epi- 
glottis, and next the proper motion of 
lifting the hyoid bone to expose the 
larynx 

Jackson’s modified laryngeal specu- 
lum, with the slide opening on the 
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side instead of the top, may be used 
The slide is lemoved for introduction, 
as the cathetei can be slipped out 
laterally and the speculum removed 
Jackson states that in introducing this 
cathetei it should be lemembeied that 
the trachea does not go peipendic- 
ularly downward, but backward and 
downward He lefers to his obsei- 
vations m 80 cases of postanesthetic 
laryngoscopy in which there were no 
reactions in the laiynx, even aftei 
prolonged anesthesia He consideis 
that there is less irritation of the 
larynx from an intratracheal insuffla- 
tion than from an anesthesia of a coi- 
lesponding duration b> the open 
method 

ESOPHAGOSCOPY — lot the 

pui poses of foicign-body lemoval, 
esophagoscopy has lesulted in the 
discaiding of the oldei method of 
using the umbtella piobang and thi 
coin catcher In a large majoiit> c f 
cases a foieign body swallowed lodges 
in the h^pophaijnx and behind the 
cricoid caitilaqe, above the mouth ol 
the esophagus The aiytenoid eu- 
tilage and the cneoid caitilige aie m 
dnect apposition to tlie \eitebial 
column, as can be demonstiatcd ex- 
teinally by moving the phaijnx to 
and fio on the veitebia, ptoducing a 
ciackhng sound On indiieet laiyn- 
geal examination, accoiding to Kil- 
lian, the entrance into the esophagus 
is seen as a slit only, posteiior to the 
arytenoid Upon phonation, the aryt- 
enoids move forward, and their pos- 
terior surface comes into view This 
increases the space between the aryt- 
enoids and the postpharyngeal wall 
By introducing a von Eichen probe 
into the larynx and lifting the larynx 
upward and forward, the upper two- 
thirds of the posterior surface of the 


cricoid may then be seen The hypo- 
phaiynx has now the appearance of a 
funnel with a slit-like opening at its 
base lepresenting the opening into the 
esophagus, the mouth of the esopha- 
gus being only 1 cm below this 
Beyond that point the esophagus is 
open The mouth of the esophagus 
IS goveined by a sphincter muscle, 
which IS innervated by the glosso- 
pharyngeal neive This nerve has the 
power of anesting deglutition, and 
this explains the fact that foreign 
bodies oi liquids to which the pharyn- 
geal mucous membiane is not habit- 
uated ai e ai tested at this point of the 
ahmentai} tiact By means of 
esophagoscop 3 Killian has fiequently 
been enabled to see a ioieign body 
aiiested at a paint posteiioi to the 
ciicoid, and just at the mouth of the 
esophagus hiom there they were 
easily libeiated and disappeaied down 
into the es{)plugus Observations 
made allei the swallowing of cor- 
losne luiuids li.ive shown this to be 
one of the piiints ot the alimentary 
e m il il wliieli bums aie most fre- 
{lueiitl} found In a case of foreign 
Ia)d\ in the esoph igus Killian made 
the mist ikc of thinking that he had to 
do with an inflammatoiy swelling, 
this ajiiitaiancc being caused by the 
conti action of the sphinctei muscle 
at the mouth of the esophagus around 
the foieign bodv and the fact that the 
mucous membiane was of a dull-red 
coloi 

It IS most important to lecall the 
anatomy of the hypopharynx m at- 
tempts at lemoval of foreign bodies 
m this legion Such instruments as 
the com catcher, the umbrella horse- 
hair probang, and even the forceps 
(when introduced without illumina- 
tion) are calculated to push the for- 
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eign body, lodged in the hypopharynx, 
down into the esophagus The major- 
ity of foreign bodies swallowed are 
either coins or fragments of bone If 
the coin is large or the bone has 
sharp angles, this method of attempt- 
ing removal results in impaction of 
the foreign body in the walls of the 
esophagus, and when the foreign body 
is a piece of bone or an artificial den- 
ture severe wounds and perforations 
of the esophagus, with infection of the 
mediastinum and death, ha\e been re- 
ported Killian gives a detailed de- 
scription of a case in which a patient. 


of foreign bodies behind the cricoid 
With this instrument and a long pair 
of forceps, many bodies arrested in 
the hypopharynx oi within the mouth 
of the esophagus can readily be re- 
moved The technique of hypo- 
pharyngoscopy is not difficult, and the 
apparatus is very simple Jackson’s 
new esophageal speculum consists 
merely of the laryngoscopic speculum 
with a lengthening of the spatula 
which permits of introducing the in- 
strument behind the cricoid The 
entire instrument is 25 cm long The 
use of this instrument prevents ovei- 



feeling that a piece of bone was 
lodged in the throat, succeeded m get- 
ting It down into the esophagus by 
eating dry bread Later, a physician 
attempted to push it down into the 
stomach by means of a sponge pro- 
bang and instruments Under direct 
illumination Killian found a severe 
wound of the esophageal wall, and 
removed the bone with difficulty 
Later, the mediastinum was opened, 
to seek for a perfoiation This was 
found only at autopsy, which revealed 
a tear 5 cm long 10 cm below the 
cricoid 

Hypopharyngoscopy with Jackson’s 
new esophageal speculum should be a 
routine preliminary procedure when 
the symptoms indicate the lodgment 


looking of foreign bodies in this 
region, as might occur in using the 
esophagoscope The mandrin in the 
esophagoscope has now been entirely 
discarded, thus eliminating all blind 
examination of the esophagus, as the 
instrument is always passed by sight 
In cases in which unsuccessful at- 
tempts at removal by the older 
methods have previously been made 
the prognosis is much graver than in 
those in which there have been no at- 
tempts at interference, for in the 
former cases the esophageal wall has 
been wounded or torn, and even after 
the removal of the foreign body the 
patients succumb to mediastinal in- 
fection The esophageal wall is thin 
and easily lacerated, and when foreign 

6—17 
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bodies are found to be deeply im- 
pacted foicible removal should never 
be attempted Efforts should lather 
be diiected toward ciushing the body, 
or, as in the case of an artificial den- 
ture, cutting It into two Killian suc- 
ceeded in removing such an artificial 
denture by moicellation An effort 
should be made to close a saiety-pin 



Breaking a piece of bone imbedded in the 
esophafifu*' (Qulslz ) 

( Annales des mal de 1 oreille etc ) 


befoie attempting to extiact it, or, it 
the foieign l)ody is a long stick-pin, it 
should be cut into two, and the two 
ends extracted sepaiately 
[In Jackson’s report of 206 cases of 
esophagoscopy for foreign body occur- 
ring in his service in Pittsburgh and m his 
work in other cities, there are cited 198 
successful extractions, the foreign body 
escaping downward in but 8 instances 
There were 4 deaths, 1 being m a patient 
with advanced nephritis The other 3 pa- 
tients had been admitted with severe 


lacerations of the esophagus from pre- 
vious attempts at extraction 

Guisez in 1911 reported a number of 
cases of removal of foreign bodies from 
the esophagus The ages of the patients 
varied from 11 months to 81 years Illus- 
tration was afforded of the fact that in- 
fants swallow all that is brought to them, 
while old patients, by reason of their poor 
dentition and mastication, are apt to 
swallow inadvertently such articles as 
pieces of bone or, during sleep, artificial 
dentures Dysphagia Guisez found to be 
the most constant symptom, pain being 
variable The length of time the foreign 
body remained in the esophagus varied 
from four minutes to several hours The 
tolerance of the esophagus to foreign 
bodies proved to be most marked in the 
case of coins In one instance a child 
retained for four years and without any 
complication a ten-centime piece (a cop- 
per coin about the size of a silver half- 
dollar) at the upper third of the esoph- 
igus The diagnosis was best made by 
the history, the dysphagia, and, finally, the 
radioscopic findings The largest foreign 
body that Guise/ extracted was an arti- 
licial dentine 6^ cm in its largest dimen- 
sion It w IS onl 3 by fracturing it that 
he was enabled to eftect removal E E 
Musson ] 

When laic^c pieces of bone are 
swalU:)wed and the points aie buried 
in the esophaqCcil wall, it is necessary 
fust to 1)1 cak the bone in the middle 
1 he pnncipal facto’* that fixes the for- 
ci^-n body is the local spasm of the 
sphinctei iibeis This is only slightly 
c)\eicome by geneial anesthesia, and 
it IS necessaiy to use cocaine, then the 
spasm IS immediately lelaxed, and fre- 
quently the foieign body is swallowed 

When the foreign body is very 
large, Guisez uses a dilating tube, of 
which the two extremities open above 
the foreign body, and thus protect the 
wall of the esophagus A rubber 
artificial denture can be divided by 
means of a chain saw protected by a 
curved beak 
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Esophagoscopy is also applicable in 
the diagnosis and treatment of vari- 
ous pathological conditions of the 
esophagus, such as diverticula, ulcer- 
ations, strictures, dilatations, esopha- 
gismus, and cancer Its use renders 
possible the early diagnosis of 
esophageal cancer and the resection 



Use of dilating: tube in the removal of a 
(Annales des mal 

of the thoracic esophagus The pres- 
ent mortality in cancer of the esopha- 
gus IS 100 per cent In these cases 
Jackson has found esophageal intuba- 
tion very satisfactory, the patient be- 
ing enabled to swallow liquids, and 
even finely masticated food Some of 
his patients have worn these tubes 
for a number of months without their 
exciting ulceration 


gismus Spasm occurring below this 
should be called abdominal esophagis- 
mus, as the entire abdominal esopha- 
gus is involved in this spasm The 
word cardia is properly used as the 
name of the esophageal orifice of the 
stomach Spasm here is exceedingly 
rare 



denture from the esophagnis ( Quxsez ) 
de 1’ Oreille etc ) 

[Guisez reports 4 cases of congenital 
stenosis of the esophagus diagnosed by 
means of esophagoscopy These were the 
only cases observed in 1400 esophagos- 
copies In all instances the stenosis oc- 
curred in the region of the cardia m males 
from 10 to 30 years old A previous diag- 
nosis of grave spasm of the esophagus 
had been made In the region of the 
cardia there is seen a species of valvular 
formation, more or less inflamed, modi- 
fied by esophageal peristalsis, but always 



Curved beak serving: as gfuide for chain saw in dividing hard rubber dentures {Guisez ) 
(Annales des mal de ToreiUe etc ) 


Jackson would restnct the meaning 
Df the term cardiospasm, and introduce 
two others, refeirmg to distinct clin- 
ical types of spasm of the esophagus 
3ne of these is for spasm at the 
iiatus esophagi , from its location and 
:rom the fact that it is the diaphrag- 
matic, and not the esophageal, muscu- 
lature that IS active, this should be 
:alled phrenospasm or hiatal esopha- 


preserving its characteristic appearance 
and Its easily recognizable border The 
piogno'jis in such cases is grave Ihe 
treatment employed by Guisez was as 
follows 1 Esophagitis reduced by means 
of diet and lavage of the esophagus four 
times a day with alkalinized water 2 
Opening dilated with olivary filiform 
bougies, left in for several hours It is 
nearly always necessary actually to cut 
the valvule by esophagotomy In the 
last 3 cases Guisez used circular elec- 
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trolysis, owing to a concomitant stenosis 
In all the cases reported food was soon be- 
ing taken normally E E Musson ] 

TRAINING IN ENDOSCOPIC 
TECHNIQUE — Training foi endo- 
scopic work in the removal of foieign 
bodies IS best gained by practising the 
passing of instruments on the cadaver 
and on the dog When practising on 
the latter, a hypodeimic injection of 
scopolamine and moiphine should be 
used, followed by ethei Clinical 
tiaining may be gained by direct 
laiyngoscopic examination in chil- 
dien sufteiing with attacks of dysp- 
nea In adults examination may be 
made in all laiyngeal involvements — 
papilloma, laiyngeal paialysis, etc 
In evamining the hjpophaiynx of 
adults foi foieiQii bodies, good clinical 
liaining may also be obtained, like- 
wise in cases of esophageal dilatation 
rile examination of the bionchi in all 
cases of piofuse puiulent expectoia- 
tion, bionchiectasis, and asthma af- 
foids good piactice It one employs 
a human subject to piactise on, it is 
well to avoid selecting one with a 
shoi t, muscul 11 neck and long teeth 

In this pielnninaiy wmik on the 
adult local anesthesia with epinephiin 
and cocaine is advisable at hist, pos- 
sibly with a previous hypodeimic of 
ati opine and morphine when the woik 
IS being done for diagnostic pui poses 
In infants and young children cocaine 
IS contiaindicated Complete contiol 
of the young child is possible, how- 
evei , if it is well wrapped up in a sheet 
and placed in the recumbent position 

It IS advisable in this work to have 
legular assistants, m older that their 
training may be so perfected as to 
render their aid of value for emergency 
work m the removal of foi eign bodies 
Emma E Musson, 
Philadelphia 


LARYNX, DISEASES OF 

LARYNGITIS 

DEFINITION AND VARIE- 
TIES — ^The term “laryngitis” means 
inflammation of the larynx, but to 
distinguish properly the various in- 
flammatory disorders to which this 
organ is liable, several types of laryn- 
gitis are recognized Acute laryngitis, 
m which the mucous membrane alone 
IS supposed to be inflamed, edema of 
the laiynv, in which the deeper tissues 
become infiltrated, symptomatic laryn- 
gitis, m which edema and phlegmon 
may complicate acute laryngitis as a 
lesult of microbic infection, chronic 
latyngitis, m which any of the lesions 
of mllammatoiy origin observed in 
the fotegoing vaneties have assumed 
chromcity These types include 
seveial disorders to which individual 
names have been gi\ en, but they ap- 
jiear to represent but stages or de- 
giees of the classical forms 

ACUTE LARYNGITIS 

SYMPTOMS — Acute laryngtis in 
the nidjonty of cases is the result of 
the tcmpoiaiy extension of a chronic 
cataiihcil piocess existing in neigh- 
buiing tissues, especially the nose, the 
phaiynx, or the tonsils In profes- 
sional singeis, for instance, constant 
tiaveling, with its attending varia- 
tions in climate and tempeiature, fre- 
quent exposure to dust and smoke, 
etc , geneially keep up a catarrhal 
disoidei of the nasopharyngeal tract 
The hypeiemia thus induced readily 
extends by continuity of tissue to the 
vocal organs under the influence of 
any undue exposuie, dampness, cold, 
or any factor capable of irritating the 
laryngeal surfaces The larynx in 
such cases may be said to be predis- 
posed to a mild form of catarrh which 
appears more or less frequently In 
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IbCHLiMJC, JlMUhMJL \ND \tOPI\STIC DihOl DEI b OF THt T \1 \ N \ 

(K}cig Kehlkopfkrankheiten ) 

J, 'incmi'i of the entire Hrynx and in particular of the tubcreulous infiltra 
tion inter irytenoid region Earliest stage 2, h>peremia of the entire larynx, 
particul irl> of the \ocal cords nodular infiltration of the left \ocal cord 

with preser\ation of the epithelial coat 4, tumor-like infiltration of the left 
\ocai cord with preservation of the epithelial coat 5 nodular infiltration on the 
anterior surface of the posterior wall with intact mucosa d, pale mhltration 
of the posterior wall of the larynx in its entire thickness 7, nodular infiltrations 
of the edematous epiglottis and arytenoid regions 8, nodular inliltration of the 
edematous arytenoid region Heart-shaped epiglottis Sw elhng with granula 
tions on the posterior wall p, nodular infiltration of the inflamed and swollen 
epiglottis Arvtenoid regions very pale and edematous Vocal cords ulcerated 
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such cases the subjective symptoms 
mainly consist in a sensation of tick- 
ling and soreness or irritation in the 
larynx, which causes the patient to 
cough, or produces a constant desire 
to “hem” and a feeling of constriction 
at the throat The voice is altered 
in quality and pitch, and easily 
fatigued , It becomes gruff, and hoarse- 
ness, more or less marked, follows 
Aphonia may even develop Under 
the influence of proper treatment and 
rest the local hyperemia quickly sub- 
sides, but the continued use of the 
voice prolongs the inflammatory 
process and tends to permanently 
compromise the integrity of the 
organ as an instrument 

A laryngoscopical examination 
sometimes yields but little evidence 
of inflammation, the interarytenoid 
space alone showing slight hyper- 
emia In the vast majority of cases, 
however, the entire larynx shows con- 
gestion, the vocal bands being dis- 
tinctly red Much faith cannot be 
placed upon these signs in the case of 
male singers, however, the vocal 
bands being frequently pink and even 
red in the normal state , but in 
women, local redness usually means 
active congestion, unless the patient 
be addicted to excessive use of alco- 
holic drinks 

In persons in whom the voice is not 
subjected to more than ordinary uses 
an attack of acute rhinitis frequently 
precedes the laryngeal disorder 
When, however, the laryngitis is pri- 
mary, hoarseness usually occurs as 
the first symptom, though slight chil- 
liness occasionally alluded to is a 
premonitory sign The voice is 
lowered in pitch , a pricking sensation 
is experienced m the larynx, which 
causes hacking and aggravation of 


the local congestion There are usu- 
ally some cough, slight dyspnea, and 
occasionally some pain during deglu- 
tition There may be a slight rise of 
temperature The expectoration, at 
first jelly-hke and Mscid, becomes 
more copious As this proceeds, the 
hoarseness becomes more marked 
and persists for some days, some- 
times weeks 

When examined laryngoscopically 
the larynx is found markedly con- 
gested The entire laryngeal mem- 
brane may be in\oh ed, or the conges- 
tion may be limited to the vocal bands 
and the intra-arytenoid tissues, the 
redness gradually fading off toward 
the upper portion of the laryngeal 
walls, except posteriorly 

Some cases of acute laryngitis are 
attended by hemorrhagic symptoms, 
the expectoration of blood usually fol- 
lowing violent coughing Besides the 
usual laryngeal manifestations, there 
is generally to be found a circum- 
scribed patch, the seat of rupture 
of a superficial vessel In some cases 
there is no expectoration of blood, but 
the vocal bands show a red spot of 
localized hemorrhagic infiltration It 
sometimes shows itself independent 
of a catarrhal condition as a result of 
undue strain in using the voice It 
is probable, however, that a latent 
catarrhal process is alwaj s present in 
such cases, and that the \ ascular 
walls are inordinately weak (See 
colored plate ) 

The rheumatic diathesis predis- 
poses to a disorder of the larvnx 
simulating acute laryngitis, but dif- 
fering from It in that local phenomena 
are usually less active objectively 
The voice is used with difficulty and 
the pain is sometimes much more 
severe than that experienced in other 
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inflammatory disoiders Theie is 
dyspnea in the majoiity of cases 

Rheumatism of the laiynx some- 
times occuis in conjunction with gen- 
eral rheumatism It is a serious dis- 
oidei, paiticulaily in singeis, one oi 
both of the ciicoaiytenoid joints may 
be involved in the inflammatory 
piocess, and peimanent hoarseness 
often results 

ETIOLOGY — Generally speaking, 
laryngitis may be said to be due eithei 
to conditions causing local conges- 
tion by meie oveiuse oi mechanical 
iiritation, by continuity of tissue, oi 
by chemical iiritation 

The foims thought to be inde- 
pendent of specilic gcims aie those 
due to expoMue to cold ind damp , the 
inhalation of smoke, especiall}' to- 
b icco smoke in a 1) idh \entilatcd 
loom, dust, nutating fumes, spiees 
iiiiliting pai ticks of all soils, etc 
Excessive tisc of the voice and the 
ingestion of akohohe dt inks ot hut 
oi oveispiccd food ate also fiequcnt 
causative factois 

As alieady slated, citaiihal dis- 
e iscs of the nose md ii isojihai} iix 
gieatly picdisposc to acute lai \ ngitis, 
and the majoiity of eases witnessed 
show such a condition as a jiiimaiy 
factoi Singcis, aimy otticcis ininis- 
teis, etc, aie especially pi one to tins 
disoidei on this account, paiticula’ly 
when the voice is impiopeily used, 
but the piesence of a piimaiy catar- 
ihal disoidei of the nasophaiy ngeal 
tiact may usually be disceined Ob- 
structive lesions within the nose, 
necessitating mouth breathing, may 
directly or indirectly be the causal 
agents Cases are recorded in which 
the application of remedial agents to 
the pharynx has been followed by an 
attack of acute laryngitis produced 


by the inhalation of the powder or 
liquid into the larynx Inegularities 
of the gastrointestinal tract, espe- 
cially in children, may be a predispos- 
ing factor Men appear more sus- 
ceptible to laiy ngeal irritation than 
women, doubtless because they are 
moie leadily exposed to professional 
and tiade injuries and indulge to a 
greater extent in the abuse of alcohol 

PATHOLOGY — In the idiopathic 
foim of acute laiyngitis the super- 
ficial vascular supply is mainly at 
fault and there are \eiy few cases in 
which a ceitam amount of cellular in- 
filtiation does not occui, and the line 
of sepal ation between the superficial 
and deepei changes is not easily dis- 
teincd 1 he pnmai} factor in such 
cases is piobabl) vasomotor, and if 
the paiesis of the vascular nerves is 
maiktd the seious mlilti ation by dia- 
jiedesis into the tissues may be such 
as to give use to slight tumefaction 
1 he epithelium ma\ be softened and, 
lot ili/ed desiiuamation occurring, 
diminutive ciosu^ns aie sometimes 
found 

Acute subglottic laryngitis (laryn- 
gitis aeiita subglottiea) is met with 
mostly in ehildien, and may occasion- 
ally give use to noetuinal attacks of 
stenotic dy^spnea J he inflammation 
is nete limited to the undei suiface 
of the vocal eoids, and the swelling of 
the subglottic tissue may be sufficient 
to cause it to piojcet beyond the 
boideis of the coids 

TREATMENT — Ihe patient 
should remain in a warm room, re- 
frain from talking and smoking, and 
not allow others to smoke around 
him Hot food increases the local 
congestion, and especially the hot 
alcoholic drinks so frequently in- 
dulged in Cracked ice and ice-cream 
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are usually grateful to the patient and 
beneficial to his throat 

An acute attack of laryngitis due to 
“cold” may often be arrested by the 
early internal use of potassium bro- 
mide and opium Twenty grains of 
the former, with 2 drams of paregoric, 
repeated every three hours, usually 
reduce the larjngeal hyperesthesia 
which lies at the bottom of the local 
symptoms to a minimum, while the 
likelihood of any complication is 
greatly decreased The somnolence 
also induced tends to reduce the 
localized congestion After this effect 
IS obtained, the dose may be reduced 
by half and taken every two hours, 
two or three times A bottle of 
citrate of magnesia taken the next 
morning often brings on the stage of 
resolution This may be encouraged 
by means of the official compound 
guaiac lozenges 

In some cases the inhalation of 
steam impregnated with the com- 
pound tincture of guaiac is quite 
effective, but not nearly as much so 
as the method given above, which it 
is calculated to replace when patient 
cannot take the bromides One tea- 
spoonful of the compound tincture is 
placed m a pitcher of water as hot as 
obtainable , the vessel is covered with 
a towel folded into the shape of a 
cone, the mouth and nose are in- 
serted into the open top of the cone, 
and the steam is inhaled deeply as 
long as It IS emitted 

The inhalation of steam charged 
with the compound tincture of ben- 
zoin is preferred by some clinicians 
It may be employed in the same man- 
ner as the tincture of guaiac The 
addition of a teaspoonful of paregoric 
frequently assists the benzoin in re- 
lieving the irritation 


In many cases the local disorder is 
greatly influenced b> general dis- 
orders In female professionals, espe- 
cially, constipation is almost the rule, 
owing probably to their irregular 
mode of living, their vaiy mg diet, and 
the continued trav eling in railroad 
cars Purgatives, even mild aperi- 
ents, are, for obvious reasons, out of 
the question when ev ening after even- 
ing the sufferer is to appear upon the 
stage Enemata, while immediately 
effective, present the advantage of 
not diminishing the patient’s strength 
An enema composed of 1 pint of luke- 
warm water and a tablespoonful of 
glycerin will sometimes be found to 
act surprisingly, not only on the in- 
testines, but on the voice, especially 
if, as IS often the case with traveling 
artists, the bow els have not been 
moved for several days If fever is 
present, drop doses hourly of tincture 
of aconite will usually reduce it 
markedly If the inflammatory proc- 
ess is in the early stages and the 
patient’s occupation demands the 
continued use of the voice, Kyle advo- 
cates the administration every hour 
for 3 or 4 doses of a tablet con- 
taining — 

R Acidi nitnci diluti, 

Ttiitturce opn de- 
odorati aa 111 . 11 ; (018 cc) 

Cocaince phenatis gr (0006 Gm ) 

In cases in which the biomides and 
opium cannot be given a solution of 
resorcinol or alumnol, 7 grains to the 
ounce (0 45 Gm to 30 c c ), should be 
used with an atomizer about ev ery 
two hours the first day, then thiee 
times daily To enable the solution 
to thoroughly bathe the bands, the 
voice should be sounded during in- 
halation, while the fluid is being 
sprayed in, the bands being thus 
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bi ought in and forming a floor, as it 
were, at the lowest poition of the 
larynx When the hoarseness is 
great, an application with cotton 
pledget of carbohzed lodotannm or a 
solution of feme chloride, 20 grains 
(13 Gm ) to the ounce (30 cc), 
causes a sudden contraction of the 
capillaries, which is eftectively main- 
tained by the resorcinol solution 

hreshly powdered cubeb, taken fre- 
quently and in moderate amount dry 
on tongue, is of service in acute 
laryngitis Beverley Robinson (Critic 
and Guide, Sept, 1911) 

The following solution may be used 
as T. spray two or three times daily 
111 cases of 1 iryngitis associated with 
unpIcas mt dryness of the mucous 
nicinbi mes — 

R Sodn luiisoatis 3ij (8 Gm ) 
i>odn btomuh til 
lodidt 

(j!\ci I tin "la (4 Gm 1 

ftiutuia cutalvf'fi 3nss (10 cc) 
Aquee d(. ^tdlat<c Oj (450 c c ) 

M 1 I It solutio 

Mouic ( I’ ins nicd 1 cIi 24, 1912) 
Hie vvntci frcqiK. ntl> uses for 
p iiiiful lujngitis III iiKstlietic solu- 
tion which his proud v ilu ihlc It 
IS i i. onihiii ition ot 0 2 tiin (3griins) 
cocaine, OOS Gm 04 grim) mor- 
phine, 5 Gm (1'4 dr ims) anti- 
pyrin, 0 5 Ciin (7j/ griiiis) quinine bi- 
sulphate, 0 1 Gm (154 grains) sodium 
chloride, ind 80 per cent alcohol, q 
s ad 50 c c (1% ounces) On each 
side 1 cc (IS minims) is injected 
The injections can be repeated it 
need When this f ills the superior 
laryngeal nerve may be resected 
This relieves the patients even in 
inoperable cancer or advanced laryn- 
geal tuberculosis G Liebault (Jour 
de med de Bordeaux, Jan 26, 1913) 

To hasten the process of resolution, 
a pill composed of 1 grain (0 065 Gm ) 
of quinine and grain (0 016 Gm ) 
of nux vomica may be administered 
every two hours the first day, then 


four times a day Manani’s coca 
wine, a wineglassful being taken 
eveiy three hours during the day, is 
especially effective in this connection, 
but the last dose must be taken at 
least three hours before using the 
voice professionally 

In the treatment of rheumatic dis- 
ordeis of the larynx local measures 
are practically useless Sodium ben- 
zoate IS sometimes quite effectual, 5 
grains (0 3 Gm ) being given every 
three hours Sodium salicylate is the 
standard remedy when it can be tol- 
eiated (See Rheumatism) 

EDEMA OF THE LARYNX 

Edematous infiltiation of the larynx 
may occui as the result of a simple 
catairhal piocess, of tiaumatic laryn- 
gitis, oi as a complication of infec- 
tious disoiders pioximate or remote 

SYMPTOMS— The first manifes- 
tation may be a chill, soon followed 
by huaiscncss and larjngeal pain 
The must piomincnt symptom experi- 
enced almost fi om the start is a sen- 
sation of constiictiun at the throat 
and gradually iiici easing dyspnea 
most maikcd duiing inspiiation 
Iheie IS also local heat, diyness, and 
a mulllcd cough, which the patient 
aggracates by efloits to iid the sur- 
faces of a supposed secietion There 
IS increasing huskmess, both inspira- 
tion and cxpnation being finally im- 
peded In favorable cases there is a 
gradual decline of all symptoms, but 
this course is not always observed, 
and, unless prompt relief is afforded, 
the patient dies of asphyxia The 
temperature is not, as a rule, much 
above the normal 

The laryngoscopical examination 
reveals local changes varying with the 
cause of the edema When the latter 
is secondary to acute laryngitis the 
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upper portion of the larynx over 
which the tissues are comparatively 
loose IS swelled and red or reddish 
y ellow The epiglottis sometimes 
appears as a thick cushion, covering 
two sausage-like bodies under it, 
the aryepiglottic folds As the tis- 
sues swell, these tend to roll inward, 
forming a series of cushions, whose 
edges gradually approach one an- 
other, steadily reducing the lumen of 
the laryngeal cavity When the 
edema is the result of traumatism or 
contact with corrosive acids, etc , 
there is great redness and supplemen- 
tal local lesions Marked inflamma- 
tory swelling also attends the ery- 
sipelatous form 

When edema is due to a general 
disorder, the mucous membrane is, as 
a rule, paler than when it occurs as a 
complication of a local inflammatory 
process 

In edema occurring as a result of 
the inhalation of steam, fire, caustic 
vapors, or due to the deglutition of too 
hot liquids, or of corrosive substances 
taken accidentally or with suicidal 
intent, such as carbolic acid, sulphuric 
acid, etc , the onset of the symptoms 
is comparatively sudden Dyspnea 
and spasm sometimes occur from the 
start, and all the symptoms of acute 
laryngitis enumerated are increased 
m intensity The gravest local mani- 
festation of laryngeal inflammation, 
edema, is soon reached In the 
majority of cases met with, however, 
after a series of acute manifestations, 
momentary dyspnea and laryngeal 
spasm, etc , which the physician does 
not, as a rule, witness, the larynx 
assumes a comparatively normal con- 
dition, as far as the patient goes, 
though, however, the laryngeal struc- 
tures become infiltrated and after a 


few hours — sometimes an entire day 
— the most distressing symptoms ap- 
pear, and the patient dies asphj'^xiated 
unless relief ed (See colored plate ) 

The upper portion of the larynx 
may show evidence of tissue destruc- 
tion when such agents as carbolic 
acid, ammonia, etc , have been used , 
but in the majority of cases laryngo- 
scopical examination only reveals in- 
tense redness of all the laryngeal 
tissues, with slight swelling The 
active congestion may be localized, 
this depending upon the causative 
agency In laryngitis due to burning 
fluids the epiglottis may alone be in- 
\olved, but in the vast majority of 
cases neighboring pharyngeal tissues, 
the interarytenoid space, the ventricu- 
lar bands, and the vocal bands take 
part in the inflammation 

ETIOLOGY AND PATHOLOGY 
— ^The edema occurring as a result of 
simple catarrhal laryngitis is usually 
brought on by undue exposure to 
damp, cold air while the body is over- 
heated by violent exercise, such as 
dancing, fencing, etc DScolIete gov, ns 
and the luxury of sitting at an open 
window after dancing, and drinking 
of ice-water, have thus caused many 
deaths — sudden deaths credited to 
heart disease 

Edema of the larynx has also been 
obser\ed in cases treated with iodide 
of potassium, the connection between 
the disease and drug being shown by 
the reduction of the edema when the 
drug is withdrawn (See Iodine \nd 
Iodides, in this volume ) 

It IS probable that a latent disorder 
of the larynx is present in such cases 
This may have existed before the use 
of the iodide or occur as a result of 
the disease — syphilis, for instance — 
for which the drug has been adminis- 



266 


LARYNX, DISEASES OF (SAJOUS AND SCARLETT) 


tered Lesions of the kidney may 
mechanically induce laiyngeal edema 
by Intel feiing with the free elimina- 
tion of fluids, while valvular heart dis- 
ease may also be a predisposing 
factor 

Many of the cases of edema of the 
larynx are thought to be of infectious 
origin, exposure of the parts to weak- 
ening influences of cold, etc , facili- 
tating the entiance of micro-organ- 
isms of neighboring inflammatory 
piocesses, paiticularly of the naso- 
pharynx The base of the tongue, the 
mouth, and the tonsils are known to 
be souices of infection 

Case of edema of the larynx due 
to the administration of ether in a 
woni'in aged 25 iears iiul in her first 
pregn'incy who was in good he ilth 
Lihor took place it teini After 
fifteen hours the os was ne irly fully 
dilited, hut, progress being unsatis- 
factory ether was guen and liter 
half an hour full anesthesia w is in- 
duced ind a low forceps operition 
was pei formed The period of full 
anesthesi i w is about one ind i h ill 
houis uid about ''A- pound of ether 
w IS used 1 he stenosis was chiefly 
subglottie N R M Ison iiul 11 J 
Inglis (Hoston Med ind Suig Jour 
June 2 1910) 

Submucous infl innnation of the 
1 irynx w is noted by the writer 108 
times in 21,000 p itients, or about 0 5 
per cent of the whole, and he con- 
siders this process much more fre- 
quent than IS commonly observed 
He believes that examin ition of the 
larynx m every case of peritonsillar 
abscess would discover a secondary 
edema of the larynx, and also that 
acute edema of the subglottie re- 
gion would be found, if looked for, 
in many cases of so-called primary 
laryngeal croup Sendziak (Jour of 
Laryn, Rhin and Otol , Feb, 1908) 

Inflammatory disorders of the 
glands of the neck, parotitis, tonsil- 
litis, Ludwig’s angina, etc , may thus 


suddenly be complicated with edema 
of the larynx with its attendant 
dangers 

Burning or scalding of the larynx, 
tiaumatisms, — such as those induced 
by the passage of foreign bodies, 
sharp bones, tacks, inspiration of 
irritating fluids, oi foreign bodies in 
the esophagus and lodged directly 
behind the larynx, — etc , may, as 
stated, also act as etiological factois 
Acute thyioiditis at times produces 
an alarming edema of the glottis, but 
heie a high leucocyte count will be 
sigmhcant, and the condition must 
not be mistaken for the presence of 
pus, when piompt surgical inter- 
tcience is lequned Even alcohol has 
been known to pioduce localized 
edema The occunence of edema of 
the laiynx in an\ case is in conse- 
quence of some stiuctuial alteration 
nnohing the venous circulation of 
the pait 

l-iecoids of autopsies made under 
cliaigc of \ n chow lictween 1873 and 
1878, examined by Peltesohn gave 
the following icsults — 

In 3887 examinations edema of the 
laiynx was noted 210 times, — 149 in 
men, -10 in women, and 21 in children 
I'oity-foui cases had occuried in 
legional disease and 166 m systemic 
disease Of 5161 patients treated in 
the elmic foi diseases of the throat 
and nose, between Apiil 1, 1887, and 
June 1, 1889, theie were only 8 with 
acute edema of the laiynx, — 7 in men 
between 21 and 48 yeais of age and 1 
m a woman 58 yeais of age 

PROGNOSIS —Edema of the 
larynx is at times so rapidly fatal that 
no warning of the oncoming issue is 
afforded A patient suffering from 
slight hoarseness on retiring may thus 
be found dead next morning Though 
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such cases are comparatively rare, 
they nevertheless show the impor- 
tance of promptly attending to acute 
laryngeal maladies When the iodides 
are being administered in connection 
with throat disorders, the larynx 
should be frequently examined laryn- 
goscopically 

Cases in which the infiltration is 
localized are obviously less likely to 
prove mortal than those involving all 
the tissues The latter form is that 
most frequently met with when gen- 
eral disorders — such as scarlet fever, 
typhoid fever, variola, etc — act as 
the primary factor 

TREATMENT — ^When edema is 
present vigorous measures should be 
adopted when dyspnea becomes evi- 
dent Until then, cracked ice should 
be kept in the mouth and cold-water 
compresses applied around the throat 
Free catharsis with a saline should be 
early instituted The patient should 
be well covered and given a hot mus- 
tard foot-bath, then immediately 
placed in bed, but in the sittmg pos- 
ture, and wrapped in blankets — the 
object being to cause normal dia- 
phoresis If this cannot be obtained 
normally, pilocarpine should be gi\en 
hypodermically, or internally if the 
local manifestations are not marked 
The bromides are useful in reduc- 
ing the local infiltration, and a dose of 
20 giains (1 3 Gm ), for an adult, re- 
peated as often as needed, sometimes 
proves very efficacious 
Tincture of belladonna, 5 drops 
every hour until its physiological 
effects become marked, also tends to 
counteract the infiltration by con- 
tracting the laryngeal blood-vessels 
Astringent solutions should only 
be used in circumscribed edema, a 
weak solution of tannin, alumnol, or 


resorcmol being valuable in such 
cases When the cases can be closely 
watched, a 10 per cent solution of 
cocaine applied directly to the larynx 
causes momentary — though slight — 
letraction of the tissues, and may 
thus be advantageously used, espe- 
cially when surgical measures are to 
be resorted to scarification, intuba- 
tion, or tracheotomy In some cases, 
however, it seems to increase the 
dyspnea 

W hen the dyspnea becomes urgent, 
scarification of the laryngeal tumefac- 
tion IS indicated With the assistance 
of tne laryngeal mirror — held in the 
left hand — the procedure is quite easy 
after anesthetizing the laryngeal tis- 
sues with a 10 per cent solution of 
cocaine The pocket-case curved 
bistoury is wrapped in a piece of 
bandage held in place with thread up 
to within inch of the tip, to pre- 
vent cutting the tongue with edge of 
the blade The tongue being diawn 
out and held by the patient, the epi- 
glottis will generally be seen standing 
erect, and looking, when much infil- 
tration exists, not unlike a pale 
cherry This should not be punc- 
tured first, as the patient may refuse 
a second incision and the first should 
be the most profitable one to him 
The portion pla> mg the most im- 
portant part in the production of the 
dyspnea is the aryepiglottic fold, and 
this can usually be depleted by means 
of a short incision into its external 
border, thus causing the blood and 
serum to flow into the pyriform sinus, 
instead of into the larynx proper 
When the patient is docile, both sides 
can be scarified and the epiglottis also, 
care being taken to prick the edges 
with the point rather than the inter- 
nal aspect of the laryngeal walls 
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When a laiyngoscopic mirroi is 
not at hand, the index finger of the 
left hand should be passed behind the 
epiglottis and used as guide foi the 
cuived bistouiy 

At times scarification, even when 
thoioughly earned out, does not le- 
lieve the dyspnea In that case the 
lower poition of the laiynx and the 
tissues beneath the vocal bands will 
piobably be found involved in the m- 
flammatoiy process, when examined 
laijngoscopically — if seen at all 
Undei these cn cumstances eithei in- 
tubation 01 tracheotomy must be le- 
soited to (See Iniuba.tion and 
Tracheotomy ) 

When laiMiQitis is due to tiau- 
matism and the manifestations are 
not sufhcicntl} maiktd to lequne 
opeiituc measuies, consideiable pain 
IS somtlimes piesent, again, the 
lesion IS so exposed that infection 
ina} occtii, a benign piocess thus be- 
ing tiansfoimed into a severe one 
The most satisfactoiy icsiilts aie to 
be olitaincd by stiict cleanliness 
thiough the use of a S-giain (0 3 
Gm ) solution of borax ipplicd with 
the atoini/ei, the laryngostopic vl inirioi 
being ciniilojed to piopcilv locate the 
spi ay J wo giains (0 13 Gm ) of 
puie iodoform aie then applied with 
the insulHatoi This i educes the pain 
and cm tails the infectious piocess in 
any foim of laiyngitis in which these 
elements pievail 

SYMPTOMATIC LARYNGITIS 

This teim is sometimes applied to 
the laryngeal manifestations occur- 
ring in the course of general diseases, 
and involving, as a rule, the deeper 
structures The symptoms vary with 
the intensity of the local manifesta- 
tions, and m^y range from those of a 
simple laryngeal catarrh to the most 


seveie edema calling for immediate 
tracheotomy Complications of so 
dangerous a natuie are fortunately 
laiely witnessed 

Measles is usually attended by 
inflammatory involvement of the 
laiynx Theie is hoarseness and 
sometimes loss of voice, the symp- 
toms, in fact, being quite those of 
acute laiyngitis, including occasion- 
ally slight tumefaction 

The laiyngoscope reveals a condi- 
tion similar to that of the skin, the 
exanthem showing itself more or less 
cleaily Red spots pioject from the 
surface, giving it an inegular appear- 
ance The piocess of lesolution usu- 
ally piogicsses without complication 
Occasionally, howevei, edema or 
ulceiation occuis as a complication 
Variola and Varicella — The laryn- 
geal manifestations of vaiiola are 
vaiious In some cases small pus- 
tules aie olisci\ed, these may grad- 
ualh develop into a neciotic process, 
leading to pei ichondi itis and even 
edema I he svmptoms aie those of 
acute laiyngitis The intensity of the 
loc il disoideis vanes with the gravity 
of the geneial disease, but, as a rule, 
the coui se IS a benign one 

In vaiicella laiyngeal symptoms 
aie not as fiequently obseived as m 
vaiiola, but they sometimes assume 
as seiious pioportions Deglutition, 
2 ihonation, and lespiiation may be 
seiiously impaiied, the latter result- 
ing mainly fiom the smallness of the 
larynx in childien 

Scarlet Fever — In this disorder 
more or less maiked involvement of the 
larynx is frequent In the vast major- 
ity of cases, howevei , the cause of the 
trouble is benign, and resolution 
occurs along with the general malady 
The exceptions inferred may at least 
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simulate various grave disorders, 
such as diphtheria and membranous 
laryngitis Edematous infiltration is 
also occasionally witnessed, and like- 
wise constitutes a grave complication 
In all these disorders the tendency to 
ulceration is markedly increased, and, 
when this starts, it is checked with 
difficulty Perichondritis and hemor- 
rhage owing to destruction of blood- 
vessels are always to be feared in 
such cases 

Erysipelas — ^There is a form of 
acute laryngitis closely associated 
with, if not an actual manifestation of, 
aysipelas of the larynx This is a 
dangerous form, and may range from 
a simple redness to gangrenous 
changes of the structures It is often 
accompanied by edema, high fever, 
great hoarseness, and dyspnea almost 
from the start 

Typhoid Fever — ^The laryngeal 
complications of typhoid are to a cer- 
tain degree typical in the fact that 
they are circumscribed in the great 
majority of cases The parts that 
most frequently show erosions are 
the laryngeal surface of the epiglottis 
near the edge, the ventricular bands, 
and the upper part of the aryte- 
noid space, the specific character of 
the complication being thus readily 
shown The various ulcerative proc- 
esses noted in scarlet fever are also 
occasionally observed in typhoid 
fever, the tendency to spread being 
equally marked The destructive 
process may not only present itself 
during the progress of the general 
aftection, but at some time after 

Pertussis — In whooping-cough the 
laryngeal manifestations are some- 
times quite marked, but they are not 
attended, as in other diseases, by 
ulcerative processes The severe 


cough induced occasionally causes 
marked congestion of the mterarjte- 
noid space, accompanied, at times, by 
extravasation and localized hemor- 
rhage Slight edema is frequently ob- 
served Diphtheria as a complication 
has been witnessed, though ^ ery 
rarely The most annoying feature 
in connection with the larynx is a 
resulting hyperesthesia of the inter- 
arytenoid space, which maj persist 
indefinitely, the patient being subject 
to exacerbations of coughing when 
using his larynx anj length of time 
A dry, warm, or dusty atmosphere is 
also likely to cause considerable in- 
convenience This sequel is espe- 
cially apt to occur in adults 

Influenza — The laryngeal compli- 
cations of influenza generally occur in 
the cases in which symptoms aftect- 
ing the upper respiratory tract are 
observed There is the tendency to 
hemorrhage , ulceration is also occa- 
sionally obseived Spasmodic cough 
is also present, causing considerable 
distress to the patient by greatly in- 
creasing the intensity of the frontal 
cephalalgia Edema of the larynx is 
occasionallj- met with, but, as a rule, 
it does not assume grave proportions 
Typhus Fever — In this disease the 
manifestations are similar to those in 
typhoid fe\ er and the complications 
are also liability to ulceration, edema, 
or pseudodiphtheria 

Schech includes under the name of 
laryngitis exudativa a series of affec- 
tions of the lar}-ngeal mucous mem- 
brane in which there is exudation 
with more or less fluid contained in 
■vesicles or bullse, or hyperemia with 
swelling In miliana there are ves- 
icles on the epiglottis and aryepiglot- 
tic folds, giving rise to the sensation 
of a foreign body Herpes very sel- 
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dom occurs alone in the laiynx, there 
IS usually an implication of skin or of 
mucous membiane The vesicles rup- 
tuie so quickly that they are seldom 
seen in the fiist stage, but are usu- 
ally observed as erosions or small 
ulcers following the rupture The 
contents of the vesicles may be se- 
rous, puiulent, oi even hemorrhagic 

Hoarseness, dysphagia, and pam on 
swallowing aie usually the attendant 
symptoms, but sometimes nothing 
but a sensation of soreness is noted 

Schech also groups under the same 
head foot-and-mouth disease (stom- 
atitis epidemica) accompanied by 
moie oi less constitutional disturb- 
ance and by \csiclcs in the laiynx, 
which bi eak down into ulcet s , aphthae, 
which sometimes occui m the laiynx 
m association with aphtlue of the 
mouth oi vulva, pemphigus, which 
occasionally foims exudative swell- 
ings in the laijnx, but the disease is 
laic m this oigan Urticaria also 
occasionallv affects the lai3ngeal 
mucous membiane, and the symp- 
toms depend upon its extent Lichen 
ruber planus is moic usually ob- 
scivcd 111 the mouth and f uices than 
in the lai}nx Impetigo herpetifor- 
mis, erythema nodosum, and ery- 
thema multiforme aie laiely observed 
in tile laiynx 

Involvement of the laiynx occurs 
in all cases of leprosy, though it may 
be late in the disease hollowing the 
symptoms of a simple cataiih, diffuse 
01 circumsci ibed infiltrations occur 
which mostly affect the epiglottis, 
changing its contour so that it may 
assume the shape of an omega, D 
The infiltrations break down and 
various sized ulcers lesult The 
tissues are destroyed, or white, 
glistening scais are formed, which 


tend to the development of adhesions 
and stenosis Although an anesthetic 
condition of the mucous membrane 
develops, there is a sensation of burn- 
ing and tickling in the throat, which 
may even cause attacks of coughing 
Dyspnea may become a prominent 
symptom 

PATHOLOGY — Symptomatic 
laryngitis is ascribed to the penetra- 
tion into the laryngeal tissue of 
micio-orgamsms, especially Strepto- 
coccus pyogenes, Staphylococcus, Pneu- 
mococcus, and Bacillus coh communis 
The geims aie thought to penetrate 
the decpei stiuctures through minute 
abiasions of the suiface or by way of 
the I3 mph-channels, the blood, etc 
Neigliboiing mflammatoiy foci are 
cspeciallj pi one to cause infectious 
disoideis of the larv nx 

TREATMENT — 1 he tieatment of 
■'>mptomatic, lai^ngitis does not dif- 
fci fiom that of acute laijmgitis or 
edema of the laivnx when the local 
manifectatioiib aic such as to warrant 
issimilation with these disoideis As 
a lule, the laivngcal manifestations 
of infectious diseases aic slight, but 
the possibility of complications in this 
diicctioii should always be borne in 
mind, owing to the lapidity with 
which they may piove fatal when 
unti eated 

CHRONIC LARYNGITIS 

SYMPTOMS — As a lesult of fie- 
quently icpeated attacks of acute 
laryngitis, 01 of continued exposure 
of the laiynx to conditions capable 
of maintaining a prolonged hypeiemia 
of the larynx, a chionic catairhal 
process is developed Exaceibations 
of hoarseness, a sensation of rawness 
and heat, and the presence in the 
laryngeal cavity of secretions — mu- 
coid or mucopurulent — giving rise to 
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a constant desire to “hem” constitute 
the main symptoms of this condition 

Chronic laryngitis is most fre- 
quently met with in singers Hoarse- 
ness in these represents the most 
important symptom, it may be contin- 
uous or occur only after a few bars 
have been sung This is usually ac- 
companied by a feeling of local 
fatigue, heat, and constriction The 
voice is usually lowered in pitch and 
may be veiled, mufiied, or complete 
aphonia may exist Pain is some- 
times complained of Cough pro- 
voked by sensation of itching or 
pricking frequently occurs as a promi- 
nent symptom Slight hemorrhage 
and bloody expectoration are occa- 
sionally noted 

In some cases these symptoms 
present themselves upon the least ex- 
posure, disappearing after a few days 
As the attacks are repeated, however, 
they become more resistant to the'a- 
peutic measures, and the local dis- 
order becomes permanent sympto- 
matically as well as pathologically 
Hoarseness IS then continuous Warm 
weather, however, is apt to bring 
temporal y relief 

The laryngoscopical appearances vary 
considerably, and are proportionate 
to the degree of active inflammation 
The evidences of local hyperemia are 
nevertheless always present, and vaiy 
fiom a slight arborescent and light- 
pink tinge suggestive of congestion to 
a bright-red hue indicative of violent 
inflammation The epiglottis is also 
congested, enlarged vessels coming 
over its posterior surface, while the 
arytenoepiglottic folds appear thick- 
ened, the tumefaction in\olving the 
entire larynx in marked cases The 
surface is irregular and sometimes 
quite bosselated The general red- 


ness IS not so marked as m some cases 
of acute lar> ngitis , it is apt to assume 
a brownish or violet coloration The 
\ocal bands are also more or less 
congested , the congestion may either 
be limited to a small portion of their 
surface or invohe their entire area 
Small masses of stringy, cream-like 
mucus are often to be seen, forming 
films, when the glottis is opened 

Sometimes the vocal bands appear 
lelaxed and their thickened edges do 
not seem to come accurately together, 
an elliptical opening being occasion- 
ally observed between them This 
want of parallelism is due to mus- 
cular paresis, affecting usually but one 
side 

Shallow abrasions of the epithelial 
covering are occasionally met with, 
especially in the interarytenoid space 
Deeper ulcerations, sometimes leading 
to perichondritis, have been observed 
by various clinicians 

The secretions are sometimes very 
copious, especially when, in the latter 
part of an acti\ e exacerbation of vocal 
disability, the patient tries to use his 
\oice This condition is termed 
laryngoirhea by some authors 

The terms dry laryngitis and laryn^ 
geal ocena have been given to a 
condition occasionally met with in 
which the secretion, besides being 
mucopurulent, is prone to adhere 
firmly to the mucous surfaces and to 
become partly desiccated in this situ- 
ation The dr> crusts formed, by 
impeding the free passage of air, gi /e 
rise to more or less d> spnea, while 
the breath is rendered fetid Laryn- 
goscopically examined, the larynx 
appears red and dry, with greenish 
crusts closely adhering to parts ad- 
joining the vocal cords either above 
gr below. 
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ETIOLOGY — In smgei s, officers, 
hucksters, etc, who aie called upon 
to use the voice excessively, chronic 
laryngitis may occur as a primary 
affection, but in persons who do not 
use then vocal organs professionally, 
the primal y cause can usually be 
traced to some disorder of the adjoin- 
ing cavities, nasal, nasopharyngeal, 
and pharyngeal A dusty or smoky 
atmosphei e may induce chronic laryn- 
gitis, but the other portions of the 
upper respiiatoiy tract aie involved 
in the inflammatory process 

The iheumatic and gouty diathesis, 
gastric and hepatic disordeis, the 
abuse of alcoholic bevetages, and all 
the factors enumeiated tindei the 
heading of Acuic Caiarrii \l L\rym- 
Giiis may act as causative factors 
when cxposuie to them is piolonged 

Diy laiyngitis has been asciibed to 
many aflections In some cases it is 
but a manifestation of a genet al 
atiophic piocess involving the mucous 
memlnanc of the uppei respiiatoiy 
tiact and may thus be identified 
thiougli the picsence of Lowcnbeig’s 
bacillus 

In the vei} few cases that I have 
met with, diy laiyngitis, when not 
accounted for by a nasophaiyngeal 
affection oi syphilis, was found asso- 
ciated with a gouty diathesis The 
infiaglottic space seems to be the 
favored region foi the foimation of 
the greenish crusts observed in this 
condition 

Chronic inflammatory disorders of 
the larynx are more frequently ob- 
served in men than in women, doubt- 
less because the former are more 
exposed to the etiological factors out- 
lined than the latter Smoking and 
drinking are prolific indirect causes, 
as stated, and these habits are most 


generally indulged in by the male 
sex Chronic laryngitis can occur at 
all ages 

PATHOLOGY — Dilatation of the 
blood-vessels through paresis of the 
vasomotors, interstitial infiltration 
which may lead to hypertiophy and 
thickening, aie the mam pathological 
features attending a case of uncom- 
plicated chronic phaiyngitis The 
superficial vessels tend to become 
varicose, tortuous veins being ob- 
seived, especially in regions — such 
as the ventricular bands, the inter- 
arytenoid membrane, etc — wheie the 
tissues are lax The glandular ele- 
ments take an unusually active pait 
in the inflammatoiy piocess of some 
cases, constituting w hat has been 
tenned a (//a;/dH/aj lafvngitis Rounded 
sessile projections, ditteiing but slightly 
fiom the neighboring tissues in color, 
have been called cho}ditis tuberosa or 
ttathoma of the /a;v;n, but these are 
piobably but mcie localized hypertro- 
phies, stiictly associated with chronic 
laiyngitis C liouiitu nodosa (singers’ 
nodes) IS a ciuumsciibed hyperplasia 
of tlic epithelial and the subepithelial 
layeis, and is situ ite'd on the edge of 
one or both eoids usually at the junc- 
tion of the middle and anterior thirds 
Pai h\dc) mia laiyiK/is is usually noticed 
ncai the posterior end and on the mar- 
gins of the colds as a lounded, oval or 
irregular, wart-shaped projection of a 
giay ish or gray ish-vvhite color, with a 
corresponding depression on the other 
cord The tissues beneath the vocal 
bands often take part in the inflamma- 
tory process, producing hyperplastic en- 
largement of the subglottic tissue, which 
IS known as chordttis hypertrophica 
ferwr, or chronic subglottic laryngitis 
Choiditis hypertrophica superior, or 
pi olapsus ventnculi Morgagni, is a hy- 
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pertrophic catarrhal condition of the 
ventricular folds, involving also the up- 
per surface of the vocal cords and tend- 
ing to the formation of pads and polypi, 
which project into the larynx 

TREATMENT — ^The association 
so frequently noticed of chronic 
inflammation of the nasopharynx and 
of the larynx renders it imperative 
always to examine the entire upper 
respiratory tract when continued 
hoarseness is complained of This is 
further supported by the fact that 
cases are often met with in which no 
benefit whatever is derived from 
treatment limited to the larynx until 
attention is given to the nasopharyn- 
geal surfaces Cleanhness of these 
parts, in fact, may be considered a 
stne qua non of success in 90 per cent 
of cases The same remarks may oe 
applied in connection with concomi- 
tant disorders of other organs 

In many cases the laryngeal inflam- 
matory process is sustained by dis- 
orders of the gastric, hepatic, and 
renal systems, all of which require 
close scrutiny 

Attacks of hoarseness in profes- 
sional \ocalists are often but exacer- 
bations of chronic laryngitis, a defi- 
ciency of lubrication of the vocal 
bands being the mam local factor 
This condition may successfully be 
combated by the administration every 
two hours of 10 giains (0 65 Gm ) of 
ammonium chloride in a tumblerful of 
water, and the topical use of a warm 
spray of a saturated solution of potas- 
sium chloride at the same intervals 
The doses are so managed that the 
last one should be taken at least about 
three hours before a performance 
This avoids exposure during the sub- 


Gm ) of ammomum chlonde taken be- 
tween the acts is of benefit in many 
instances 

In singers cocaine and the supra- 
renal preparations should not be ap- 
plied in the larynx They are goad- 
ing spurs to a group of already tired 
nerves and muscles Electricity and 
strychnine, except late in the treat- 
ment, are also contraindicated It is 
on the simple astringents that the 
writer relies to check the catarrh and 
remove its effects, preferring alum 
and zmc chlonde, the former in an 
atomized 2 or 3 per cent solution, 
the latter in a 1 or 2 per cent solu- 
tion used as a spray or on an appli- 
cator, preferring the Burgess atomizer 
on account of its long, smooth tip 
and Its finely divided spray Gray- 
son (Jour Amer Med Assoc , Apr 
6, 1912) 

In the treatment of diseases of the 
upper air passages in singers com- 
plete rest, with the use of whispered- 
word method, is indicated with in- 
halation of the following mixture — 
R Tmcturw bensomi 

composttee Sj (30 c c ) 

Olet pini Tll,xv(lcc) 

Menthohs 3ss (2 Gm ) 

Camphorcs gr xv (1 Gm) 

Sig Add teaspoonful to 1 pint of 
boiling water and inhale, t i d 
Singers do not stand severe meas- 
ures well The utmost gentleness 
should be used Stivers (Calif State 
Jour of Med, Dec, 1912) 

The characteristic congestion of 
this affection, and even the superficial 
erosions frequently encountered, wdl 
often yield to a detergent spray of 
sodium bicarbonate, borate, and salic- 
ylate, 3 grains (0 19 Gm ) of each to 
the ounce (30 c c ) of water, applied 
copiously three times a day to the 
entire upper respiratory tract — the 
nose, the pharynx, and the larynx 
After cleansing, ev'^en the slight 


sequent stage of perspiration A erosions should be touched with 

lozenge containing 10 grains (0 65 stronger agents Solutions of silver 

6—18 
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nitrate are most effective, but demand 
considerable dexterity if laryngeal 
spasm IS to be avoided The laryn- 
geal forceps must be used, its tip, 
covered with a cotton pledget, being 
gently applied to the mucous mem- 
brane Resorcinol is an effective 
agent in a solution containing 7 grains 
(0 45 Gm ) to the ounce (30 c c ) A 
20-giain (13 Gm ) solution of iodo- 
form in benzoinol is a veiy effective 
remedy, but the difficulty of keeping 
the atomizer free when benzoinol is 
used rendeis its employment obnox- 
ious to the patient The infiaglottic, 
legion should not be overlooked when 
local applications aie made, the pa- 
tient being diiected to inhale deeply 
when the atomi/ei is being used 

lodol might he substituted, but it 
possesses nntating piopeities when 
used in stiong solutions, 5 giains 
(0 3 C-tm ) to the ounce (30 c c ^ is the 
maximum stiength that an inflamed 
laiynx can stand with bcnelit Solu- 
tions of zinc sulphate, copper sulphate, 
and alum, 5 giauis (0 3 Gm ) to the 
ounce (30 cc), maj- be substituted 
should the othci igcnts iccommcndcd 
not be obtainable 

Mild cases especially those in 
which theie exists in\ol\ement of the 
infiaglottic tissues, aie gieatly bene- 
fited by sodium benzoate hxaceiba- 
tions aie sometimes quickly stopped 
with 5-grain (0 3 Gm ) doses adminis- 
tered eveiy thiee houis, in addition 
to the local measures recommended 

In certain cases the vocal bands 
will present, during an exaceibation 
of the catarrhal pioccss, the greatest 
amount of congestion as compared 
with othei parts of the laryngeal cav- 
ity Their mucous membrane, as 
stated, appears thickened, bosselated, 
and very red at the edge, the voice 


being coaise and screechy when an 
effort to sing is made This form of 
chronic laryngitis is characterized by 
frequent exacerbations, and finally 
costs a singer his voice unless he 
stops singing for a while and under- 
goes active local treatment Labus, 
of Milan, pioposed fla>ing of the vocal 
bands in these cases, and obtained 
several satisfactory results After 
thoioughly anesthetizing the larynx 
he toie off with a shaip square-tipped 
laryngeal foiceps the superficial layer 
of membiane of the \ocal bands — a 
pioceduie followed by slight hemor- 
ihage, a few daj s’ aphonia, and final 
ieco\ei> of the voice One of the 
wnteis has substituted applications 
of chromic acid to destroy the thick- 
ened mucous la>cr, obtaining equally 
satisfcictoiy ic suits Cocaine causing 
a copious flow of lubiicating fluid 
fiom the latei al tissues when applied 
to the laiMix foi a ceitain length of 
time, it IS ntLcssaix to use the acid as 
soon IS possilile aftei tlie application 
of the 2s ])ei eent solution 

rile ehiomic aeid, fused by heat to 
the end of a eoxeicd piobe such as 
IvLieC o\ ’s immediUeh befoiethean- 
csihctK IS then applied to the surface 
of one of the xocil bands, while the 
piticnt, liiMiig been told to make a 
sound, bungs both bands into apposi- 
tion I Ills enables the operator to 
a\oid eautei i/^ation of then edges — 
an impoitant point in the pieseivation 
of the \oiee, especially in women 
But little if ail}, disturbance follows, 
and aftei a few da^s haidly a tiace 
remains of the cauteiization, except a 
spot presenting less redness than the 
surrounding parts The applications 
should be made twice a week until all 
traces of localized congestion or bos- 
selated areas have disappeared 
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When laryngitis is aggravated by 
gastric, hepatic, or intestinal disorder, 
especially in drinkers and smokers, 
attention to these conditions should, 
of course, form an important part of 
the treatment In patients who 
smoke considerably the congestion is 
often maintained simply by the irri- 
tating action of the air contaminated 
with smoke Sitting in a smoking- 
car or in a room in which others are 
smoking is, therefore, as bad as if the 
patient himself were smoking 

In dry laryngitis attention to the 
nasopharyngeal disorder also forms 
an important part of the treatment 
Detergent and disinfecting sprays are 
of great use, but must be employed 
for a considerable time Chlorate of 
potassium in a saturated solution, and 
potassium permanganate, 3 grains (0 2 
Gm ) to the ounce (30 c c ) , are effect- 
ive agents, while listenne and water, 
equal parts, may also be recom- 
mended, to alternate with either 
Potassium iodide, administered inter- 
nally, 5 grains (0 3 Gm ) three times 
a day in half a glassful of water, tends 
to increase the laryngeal secretions, 
as it does those of the nasal cavities, 
especially in persons who are sensi- 
tive to its physiological effects 
Pachydermia laryngis ma}- be treated 
with chromic or trichloracetic acid 
When singers’ nodes are large enough 
to cause discomfort, they may have 
to be removed with forceps When a 
gouty or rheumatic diathesis can be 
traced, colchicine or sodium salicylate 
is indicated (See Gout and Rheu- 
matism ) 

TUBERCULOSIS OF THE 
LARYNX 

DEFINITION —A tuberculous, 
primary or secondary, infiltration of 
the glandular elements and connective 


tissue of the larynx characterized by 
tumefaction and ulceration and giv- 
ing rise to dysphagia, aphonia, and 
dyspnea 

SYMPTOMS — ^Tuberculosis of the 
larynx is often present in cases of 
pulmonary tuberculosis, and, were all 
the latter systematically examined 
laryngoscopically, lesions so situated 
as to preclude active subjective symp- 
toms would be found in the majority 
of cases Unless marked hoarseness, 
aphonia, or local pain be complained 
of, the larj nx receives but little atten- 
tion, were it otherwise, a greater de- 
gree of comfort could be afforded con- 
sumptives than they obtain when the 
pulmonar3’- disorder is alone treated 
The larjmx may become infected 
either through the lymphatics or di- 
lectly through invasion of the laryn- 
geal tissues proper by the bacillus of 
tuberculosis Whether an erosion is 
necessary or not in the latter case is 
not established, it is believed, how- 
ever, that such an erosion is necessary 
Slight hoarseness, short periods of 
aphonia, — a couple of seconds’ dura- 
tion at times, — a sensation of dryness, 
and local heat represent the early 
symptoms generally met with If 
there is a pulmonary trouble, the 
symptoms of the latter, especially the 
cough, cause the laryngeal trouble to 
be attributed to it After a period 
varying in length, the local pain is 
increased by deglutition, and some- 
times radiates to the ears The 
hoarseness is now apt to become ag- 
gravated or the voice may be com- 
pletely lost 

The symptoms of early laryngeal 
tuberculosis are limited in number 
and not so valuable as the signs 
The earliest is usually a mere weak- 
ening of the voice, which may appear 
long before hoarseness is noted 
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Next to this the writer noted a sense 
of dryness in the throat, followed by 
a localized tickling or pricking Pam 
on swallowing is not usually an early 
symptom in his experience The 
writer has not found pallor of the 
mucous membrane often as an early 
Sign, and he believes that catarrh 
with hyperemia is usually the first 
sign, though it IS not diagnostic It 
is only when it becomes unilateral 
and persistent that it becomes really 
suspicious C L Minor (Jour Amer 
Med Assoc, Nov 19, 1910) 
Hyperplasia of a mammillated or 
other typical aspect, commencing at 
or near the subglottic portion of the 
base of the vocal process and gradu- 
ally marked by a furrow in the vocal 
angle, is not only one of the earliest, 
but also the most distinctue of all 
the initi il changes caused by tubercu- 
losis 111 the lir>nx W E C isscl- 
beriy (Jour \mer Med Assoc, No\ 
IS 1913) 

Cough IS not sevei e as a rvtle , but 
It is peculiar, being usually husky and 
lacking in lesonance ihc general 
health may continue to be good as 
far as active constitutional symptoms 
are concerned, until the disticss din- 
ing deglutition liecomts such as to 
cause the patient to i educe the 
amount of food he takes to ivoid the 
pain the act involves Indeed, the 
dysphagia is such sometimes as to 
render the taking of any food a souice 
of diead to the patient, and consti- 
tutes the most mai ked of all the 
symptoms It is especially severe 
when the epiglottis is the seat of the 
tuberculous ulceiation or when the 
pharynx is affected In fatal cases it 
15 apt to persist and to become 
steadily aggravated The pulse, tem- 
perature, and other general* symp- 
toms are those of pulmonary phthisis, 
but emaciation progresses more rap- 
idly than in the latter disease, the 
pain during the deglutition causing 


the patient to abstain from food as 
much as possible 

Examination of the larynx during 
the early stages usually reveals a 
chaiactenstic feature a pale-yellow- 
ish tinge, which sometimes reaches 
to absolute pallor In the majority 
of cases a typical sign also appears 
a pyiiform swelling, oi “clubbing,” 
of the arytenoids, which causes these 
prominences to resemble small cush- 
ions if they are both enlarged, which 
IS not always the case In some in- 
stances, howevei, the larynx may be 
as red as usual, and even appear con- 
gested iVftei a short time, grayish, 
superficial eiosions may be detected, 
which, aftei a while, become deeper 
and shaip-edged and are surrounded 
by a naiiow, red aieola A thick, 
tenacious secietion usually collects 
ov ei them, v\ Inch can only be removed 
with difficulty Ihc moibid process 
then extends m vaiious directions un- 
til almost any pait of the laiyiix and 
iieiglibonng tissue is involved in 
the gcncial timiblc \ iiious excies- 
ccnccs or tumois may^ appeal, so 
situated, sometimes as to compiomise 
the laiyngtil apcituie It will be 
seen, tliciefoie, that the lesion may 
he in the foim of an infilti ation, an 
ulceiation oi a tumoi Involvement 
of the laivnx with miliary tubercles is 
questionable 

DIAGNOSIS —The palloi of the 
mucous membrane, especially marked 
postei loi ly , the club-shaped masses 
over the cartilages of Wiisberg and 
Santorini, and, in a large pioportion 
of cases, the turban-like epiglottis 
give the larynx a chaiactenstic ap- 
pearance when the local process is at 
all active The ulcers are moi e super- 
ficial than those of a syphilitic larynx, 
and appear grayish rather than yellow, 
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as in the latter disease The syph- 
ilitic ulcer IS “punched out,” with per- 
pendiculai and crenated edges , the 
areola is dark in hue, and the ulcer is 
usually situated anteriorly, in contrast 
to tuberculosis, which occurs m the 
region of the arytenoid cartilages 
The cancerous ulcer tends to be raised 
by underlying accumulation of morbid 
elements, and is totally devoid of the 
pallor peculiar to tuberculosis The 
pain IS usually most acute during deg- 
lutition in tuberculosis, during pho- 
nation in syphilis, and constant in 
cancer Early paralysis has appeared 
as a comparatively frequent phenom- 
enon, manifesting itself even before 
any laryngeal changes are evident 
The injection of tuberculin may aid 
in the diagnosis 

PROGNOSIS — Spontaneous cure 
of the slight tubercular ulcers occa- 
sionally occurs (14 cases out of 3000, 
Heiyng), but the normal tendency of 
a tubercular process in the larynx is 
toward aggravation When the epi- 
glottis is affected the chances of re- 
covery are very slight These are 
improved materially, however, if the 
patient can be removed to a mild and 
warm climate and when the general 
health can, by suitable dietetic means, 
out-of-door life, and the judicious use 
of creosote, be favorably influenced 

While laryngeal tuberculosis is 
very serious and often fatal, recovery 
can be expected in a fair proportion 
of cases under proper treatment 
Such treatment, in the writer’s ex- 
perience, IS chiefly residence m a 
sanatorium with “the removal from 
vitiated and dusty air, the suppres- 
sion of alcohol, the hmitation or aboh- 
tion of tobacco, the vocal rest, and 
all the improvement in general health 
brought about by the regular exist- 
ence, the abundant nourishment, the 
rest and exercise, and the other fac- 


tors of the simple life under constant 
medical supervision ” Of 37 cases of 
arrest of tuberculous laryngitis, 22 
healed without any direct treatment 
In the remaining IS the galvano- 
cautery was used to bring about 
cicatrization St Clair Thomson 
(Brit Med Jour, Apr 11, 1914) 

TREATMENT— The treatment of 
tuberculosis of the larynx should be 
local and general The indications for 
the general measures will be thor- 
oughly reviewed in the article on 
Tuberculosis, Pulmonary, and are 
mvartdbly applicable when the larynx 
IS diseased, whether primarily or 
secondarily 

Thorough cleansing of the laryngeal 
surfaces is an important feature of the 
treatment This can be done most 
satisfactorily with a lukewarm solu- 
tion of sodium borate and bicarbonate, 
10 grains (0 65 Gm ) of each to the 
ounce (30 c c ) of water, using an 
atomizer, or the familiar Dobell’s solu- 
tion Care should be taken to relieve 
the surfaces of all purulent discharges, 
and thus prepare them for remedial 
agents If this cannot be done daily 
by the attending physician, some per- 
son in the immediate surroundings of 
the patient should be carefully in- 
structed , but under such circum- 
stance the cleansing process had 
better be resorted to night and morn- 
ing 

As a local application Elsberg’s 
saturated solution of iodoform in ether 
has stood the test of time , it must be 
applied with the laryngeal forceps, a 
cotton wad being used For the pa- 
tient’s home use, a solution of men- 
thol, 20 grains (1 3 Gm ) to the ounce 
(30 c c ) of benzoinol, — an excellent 
agent for the purpose, — will not only 
relieve the suffering, but greatly as- 
sist the curative process 
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The writer has been experimenting 
on the principle of generating a 
powerful antiseptic substance by the 
chemical union within the tissues of 
two substances introduced by differ- 
ent routes — one brought to the tissues 
by the blood, the other with inhaled 
air or otherwise A chemical re 
action results on and in the tissues 
The combination of sodium or po- 
tassium iodide for the blood-brought 
element and ozone for the inhaled 
gaseous element answers the pur- 
pose admirably The chemical union 
resulting liberates iodine in nascent 
form This seems to possess remark- 
able curative efficacy in localized in- 
fectious processes, particularly in 
tuberculous or syphilitic laryngitis 
He begins with 3 Gm (4S grains) of 
potassium iodide dail^, frictioncd, 
and applied continuously the ozone 
or hydrogen peroxide in a 2 or 3 per 
cent stdution icidilicd with 1 per 
cent acid Pfanncnstill (Hygcia, 
May, 1910) 

Yco’s continuous respirator will 
check cough in 1 iryngc il tuberculosis 
The picparation gciicr ill> used is is 
follows — 

Creosote 3nj (12) 

spirit of chloro- 
fo7 ni 

Oil of punis y\/ 
vest) IS of each 3iss (6) 

Oil of ( uuiatnoHj 
Oil of (itfonclla, 
of each ii'Lv(0 3) 

Menthol gr \ x (0 3-0 6) 

Dundas Grant (Pract, Mar, 1912) 

Locally, the writer has derived the 
best results m these cases from a 
fresh 3 to 5 per cent solution of 
formalin The larynx should be first 
cleansed with an alkaline solution, 
and then a cotton swab saturated with 
the formalin rubbed over the sur- 
face The burning sensation follow- 
ing IS not especially painful except 
in the most advanced cases and may 
be prevented by applying cocaine 
beforehand The throat feels clearer, 
and in many cases the cough is eased 
by this treatment G H McFall 


(Jour Mich State Med Soc, July 
1912) 

The writer, utilizing the necrosing 
action and slow cauterization of neu- 
tral quinine hydrochlorate, employed 
this drug in a typical case of vegetant 
tuberculous laryngitis, and obtained 
transformation of this lesion into an 
infiltrated ulceration of good aspect, 
much more apt to succumb to the 
successful action of the usual reme- 
dies Cenestro (Annales des mal de 
1 oreille, du lar , etc , Mar 3, 1913) 

More actn e measures aie resorted 
to by specialists, and lactic acid may- 
be said to hold a high position in this 
diicction .V 50 per cent solution, 
well nibbed into the ulcerated tissues 
aftei they ha\ e been thoioughly anes- 
thetized with a 20 pet cent solution 
of cocaine e\eiv thiee da;ys, is often 
pioduLtixe of excellent results, but 
only in cases in which the local lesion 
IS limited in extent 

Dttuls (»1 <S() p iticnts cured out of 
290 I ists It a strict rule at the 
institution iu\tr to operate when the 
piticnt his lc\tr, ind this restric- 
tion IS prol) il)b in import int factor 
in the results Ut lined Cauterizing 
(lactic acid) is i f u less senous pro- 
eeduic tli in niutil itnig operations, 
it gi\e 3S 7 pel eeiit iierniincnt cures 
inion^ the 42 pitieiits thus treated 
up to 19()S, Hid 2 per cent per- 
ininent enies in the 29 p iticnth since 
tint d ite Ilriill (lieiti ige / Klinik 
dcr Iiilici lid xxin Nu 1, 1912) 

The local application of lactic acid 
IS gieatl\ facilitated b} the continued 
use of orthoform eithci in powder or, 
as advised by Kassel, m the form of 
an emulsion containing orthofoim, 
25 paits, olive oil, 100 paits The 
burning sensation lasts only about a 
quaitei of an houi, and is then suc- 
ceeded by anesthesia, which com- 
monly lasts from twenty-four hours 
to three and a half days The patient 
IS able to eat all kinds of food, and the 
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appetite is greatly increased A dis- 
tinct diminution in the amount of 
secretion in cases of ulceration is 
noted, but otherwise it does not ap- 
pear to have any local therapeutic 
value Patients do not dread the lac- 
tic acid treatment if orthoform emul- 
sion IS used regularly In some cases, 
in order to control the cough, or at 
least reduce it to a minimum, it may 
be necessary to resort to sufficiently 
large doses of heroin or codeine The 
use of tuberculin may be found bene- 
ficial in incipient cases 

A review of the results of local 
treatment of a tuberculous larynx 
with tuberculin shows them to be 
very conflicting, but early cases of 
phthisis of the larynx will yield to 
the tuberculin treatment Hutter 
(Wiener klin Woch , Feb 22, 1912) 

Exposure of the larynx to sunlight 
or hehotherapy and deep X-ray ex- 
posures have been recommended 

Sorgo in 1904 claimed to be 
successful with sunlight treatment of 
tuberculous laryngeal lesions The 
v/riter reviews what nearly two dozen 
other writers have published on heho- 
therapy and the few experiences with 
it in Sweden, and then reports the 
history of 4 patients between 21 and 
35 in his own sanatorium at Oster- 
asen His conclusions are that helio- 
therapy IS a simple and harmless 
method of treatment, effectual when 
the weather conditions are favorable, 
and free from the slightest untoward 
by-effects Tillman (Hygeia, Apr, 
1909) 

Case which confirms the effectual 
action of deep Rontgen exposures in 
treatment of laryngeal tuberculosis, 
as the wiiter has already demon- 
strated for tuberculosis of bones and 
joints Wilms (Deut med Woch, 
Feb 10, 1910) 

Direct sunlight in the treatment of 
laryngeal tuberculosis has given very 
encouraging results His first patient 
treated in this way in 1905 has been 


permanently cured for over six >ears 
to date This patient \vas a man of 
33 without fever or much cough, but 
with relative dullness over the right 
apex He wore a broad black hat 
and black spectacles and sat facing 
the sun, projecting on the larynx the 
sunlight received on the mirror of 
the laryngoscope placed in the throat, 
supervising the reflection of the ra>s 
with a hand-glass He kept this up 
at intervals during the day, amount- 
ing to a total half an hour at first 
and later an hour daily In six weeks 
the improvement was marked and by 
the end of seven months there was 
scarcely a trace of the laryngeal 
affection In a second case two-hour 
exposures during the day were made 
with equally favorable outcome, and 
m a third case marked improvement 
was realized m a few weeks Collet 
(L>on Med, Mar 10, 1912) 

The curette may be used to advan- 
tage 'when too much tissue is not in- 
vohed in the tuberculous process It 
should be limited, however, to pri- 
mary and incipient cases, and to cases 
in which the pulmonary lesions are 
very limited in area Under such cir- 
cumstances the chances of success are 
quite fair Unfortunately the pro- 
cedure requires a degree of dexterity 
which an experienced specialist alone 
can possess, even with the assistance 
of a 20 per cent solution of cocaine, 
which facilitates the operation and 
renders it comparatively painles« 
Ilervng’s or Krause's curette may be 
used, the operation being watched in 
the lar 3 .ngoscopical mirror Cicatri- 
zation is usually complete in three or 
four weeks, and considerable relief is 
afforded if cure is not obtained The 
application of 50 per cent lactic acid 
to the curetted spot serves to increase 
the efficiency of the treatment 

Among the more severe surgical 
measures at the disposal of the physi- 
cian, enucleation of the diseased area 
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with sharp forceps may be advanta- 
geous when the infiltration is limited 
to a location, such as the arytenoid 
prominences, which may readily be 
grasped Thyrotomy enables the sui- 
geon to reach all parts of the larynx 
from the outside and to curette thor- 
oughly any diseased surface This 
should not be resorted to, however, 
when the disease is fai advanced 
The galvanocautery has recently been 
advocated to encourage cicatrization 
in cases of dense infiltrations and m 
those where the ulcers show a tend- 
ency to sluggishness Tracheotomy 
IS sometimes lesoited to, to give com- 
plete rest to the laiynx or when dysp- 
nea becomes a source of suffering or 
threatens to become aggiavated 

Four c'lscs in which tracheotomy 
proved elfectii'il in promoting the 
healing ot a laryngeal tuberculous 
proces«5 One patient is still wear- 
ing the cannula, three >ears bincc the 
operation The processes in both 
larynx and lungs were healed or 
arrested The results were cqiiall} 
favorable in three other c iscs, but 
another patient after lot il bcnclit is 
succumbing to his pulinon iiy proc- 
ess Ihc tracheotomy w is borne 
without any essential reaction on tlu 
part of the lungs and the general 
health essentially nnpro\cd as the 
larynx healed Hinsbcrg (Med 
Khnik, Apr 19, 1908) 

Amputation of the epiglottis in 
laryngeal tuberculosis is demanded in 
every case of involvement acconi 
panied by severe dysphagia, regard- 
less of the state of the lungs, even 
when dysphagia has not supervened, 
provided the lesion is extensive and 
there is still hope of arresting the 
pulmonic disease Any lesion that 
resists treatment should be excised 
If the condition of the epiglottis is 
such as to hinder correct treatment 
of underlying lesions, it may be re- 
moved to render these parts more 
accessible L B Lockard (Annals 


of Otol, Rhin, and Laryn, Dec 
1909) 

The writer has succeeded in putting 
an end to the dysphagia in 2 cases, 
a woman of 33 and a man of 36, as a 
last resort by resecting the supenor 
laryngeal nerve The by-eifects were 
slight and transient Blumenthal 
(Berl klin Woch , Sept 4, 1911) 
Tuberculous laryngitis not only 
does not contraindicate therapeutic 
pneumothorax, but the latter has a 
marked beneficial influence on the 
throat affection Among his 76 pa- 
tients treated with the compressive 
pneumothorax, 12 had laryngeal tu- 
berculosis of greater or less severity 
The mild forms promptly healed with- 
out other measures Under applica- 
tion of pouders or mentholated oil 
and stiKt enforcement of the rule of 
silence, even the 4 severest cases 
he lied completely Zink (Munch 
med W och , Sept 2, 1913) 

An impoitant fcatuie of the treat- 
ment is to cnalile the patient to nour- 
ish hiniselt i^iopeily Unfortunately 
the dyspliagia is always the most 
mui ked s\ mptom, and the sufferings 
of the p iticnt aie sometimes excru- 
ciating One of the most satisfactory 
methods is to appl} a 4 per cent 
cocaine soliilioii with the atomizer, 
about ti\c minutes before each meal, 
to the Icinnx, thoroughly bathing all 
Its sui faces, and to alternate this 
e\ery week with orthoform powder 
The patient does not, in this manner, 
become habituated to either drug, 
and the beneficial effects of each are 
preserved Kyle has found that the 
use of the juice o£ the pineapple, 
applied by means of a spiay or appli- 
cator, IS frequently efficacious m re- 
lieving the distiess to a ceitain ex- 
tent The deep injection of alcohol 
into the superior laryngeal nerve has 
many enthusiastic advocates Re- 
cently a solution of qmnine and urea 
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hydrochloride has been used with suc- 
cess in cases of sciatica It could 
undoubtedly be resorted to in severe 
cases of dysphagia and injected in the 
same way as alcohol, but so far no 
recorded cases have been seen in 
which this has been done 

To obtain permanent anesthesia in 
tuberculous laryngitis the writer used 
a simple apparatus with which the 
patient is able to insufflate, himself, 
the anesthetic powder and thus anes- 
thetize the region before eating It 
is an open cup on the end of a bent 
tube The powder is placed in the 
cup, the other end of the tube intro- 
duced into the throat, and the powder 
inhaled through the tube Hoffmann 
(Munch med Woch, Apr 7, 1908) 

Injections of alcohol into superior 
laryngeal nerve effectually relieved 
severe dysphagia in 6 cases Use 
Schlosser’s needle, with point bluntly 
beveled Patient horizontal Make 
affected half of larynx project by 
pressing on sound side With index 
finger find painful spot between thy- 
roid cartilage and hyoid, pressing in 
from without Push in needle for 
cm at this spot, and move it 
about to seek spot where patient 
feels pain in ear Inject slowly solu- 
tion of 2 grains (0 13 Gm ) of beta- 
eucaine hydrochloride in an ounce of 
80 per cent alcohol, warmed to 45® 
C (113® F ) Continue injection until 
pain in ear ceases Patient not to 
swallow or speak during operation 
Dundas Grant (Lancet, June 25, 1910) 

Method for relief of pain by in- 
jecting alcohol into internal branch 
of superior laryngeal nerve described 
Cleanse skin with alcohol With left 
hand grasp larynx to steady it and 
hold It prominently under skin of 
side to be injected Left index 
finger seeks the comparatively tender 
point where internal branch of su- 
perior laryngeal nerve penetrates thy- 
rohyoid membrane, a point about 
halfway between upper border of 
thyroid cartilage and hyoid bone, and 
about 1 cm in front of superior 


cornu of thyroid cartilage Hold 
finger firmly in place while needle is 
inserted at center of nail perpen- 
dicularly to a depth of 1 to cm, 
causing, if nerve accurately located, 
pain radiating to ear Then inject 
drop by drop H to 2 c c (8 to 32 
minims) of 75 per cent alcohol (with 
or without 1 per cent cocaine), pre- 
viously warmed, until original pain 
ceases, or 2 c c (32 minims) used 
Repeat next day if necessary Lewy 
(Laryngoscope, Jan, 1911) 

The injection of alcohol into the 
internal laryngeal nerves of especial 
value in lesions of the ventricular 
bands, anterior surfaces of the aryt- 
enoids, arytenoepiglottic folds, or of 
the laryngeal surface of the epiglottis 
The larynx is pressed toward the 
side which is to be injected, the 
nerve is indicated by the nail of the 
index finger, placed between the hyoid 
bone and the thyroid cartilage imme- 
diately above the superior thyroid tu- 
bercle at a spot that is usually found 
to be tender, over the center of the 
nail the blunt needle of a Schlosser 
syringe is inserted to a depth of 1 5 
cm By carefully moving the needle 
a spot is found at which the patient 
experiences pain in the ear At this 
point 1 or 2 c c (32 minims) of the 
warmed alcohol is injected The 
writer uses a solution of 2 grains 
(0 13 Gm ) of eucaine in an ounce of 
80 per cent alcohol E D Davis 
(Lancet, Oct 18, 1913) 

For the treatment of difficulty and 
pain in swallowing, injection of alco- 
hol around the nerve involved in the 
trouble seems to give the best re- 
sults, while it IS a very simple and 
apparently harmless procedure By 
the technique advocated by Hoffman, 
85 per cent alcohol is injected around 
the superior laryngeal nerve, intro- 
ducing the needle from the side of 
the neck, along the lateral thyro- 
hyoid ligament Boncour makes the 
injection on the median line between 
the body of the hyoid bone and the 
angle of the thyroid cartilage Wet- 
terstad followed the first technique 
in 6 cases and the second in 4, all 
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the patients suffering severely from 
their advanced laryngeal tuberculosis 
Complete relief from pain followed 
the injection, the relief persisting for 
fifteen or thirty days or longer The 
injection seems to be easier and freer 
from possible complications when 
made in the median line Wetterstad 
(Jour Amer Med Assoc , from 
Norsk Mag f Lsegevidenskaben, Jan , 
1914) 

Much of the suffering may be 
avoided in the later stages if, as sug- 
gested by Wolfenden, the patient will 
he on his stomach on a bed and suck 
up liquid food through a tube fiom a 
leceptacle placed on the flooi The 
food thus tends to entei the esopha- 
gus through the pyriform sinuses on 
each side of the laivnx, and to avoid 
contact with the lattei Occasionall} 
pressing the larynx forward, away 
fioni the phai>n\ with the palms of 
the hands on the sides of the neck, 
will assist mateiially m deglutition 

In all cases of painful dysphagia 
the internal laryngeal iicivi. should 
be blocked There are no contrain 
dications to nerve blocking, ind tins 
procedure aids the dictitic treatment 
by reinoMiig or lessening dj sph igia 
suhiLiently to illow the piticnt to cat 
necessary food Moie rest is ob- 
tained due to cessation of pain from 
the thro it and any number ol injec- 
tions may lie made and the patient 
kept in constant comfort by injecting 
as soon as the pain occurs Lukens 
(N Y Med Jour, Feb 21 1918) 

SYPHILIS OF THE LARYNX 

This condition develops in the regu 
lar course of the disease contracted 
by impure intercourse, oi it may be 
the lesult of the use of an infected 
instrument in the throat, although 
It IS doubtful if the primary soie ha'- 
evei been obseived in the larynx 
SYMPTOMS — ^The symptoms 
found are usually those of eithei the 


secondary oi teitiaiy stage The 
erythema of the second period pre- 
sents the signs of a simple catarrh, 
accompanied by more or less secre- 
tion, and produces a hoarse or raucous 
voice 

As the disease pi ogresses, the small, 
round-celled infiltrations break down 
and result in the formation of super- 
ficial, deal -cut ulceis, best known as 
mucous patches, which are especially 
located on the margin of the epiglot- 
tis, m the central and anterior por- 
tions of the vocal cords, and on the 
postlaiyngeal wall The subjective 
symptoms are insignihcant and may 
manifest themselves only in disturb- 
ances of the voice, which may vaiy 
fiom a slight hoaiseness to complete 
aphonia 

The tcitiaiy stage of the disease 
show s moi c ad\ anced infiltrations 
and clecpci ulcerations, with pro- 
nounced edema 1 he ulceration is 
quite chai actei istic, exhiliiting a 
shupl^ cut, deep, eiatei-like depres- 
sion with induiatcd edges, and the 
llooi of which IS eo\ cred with a slimy 
seeietion In\ oh cment of the car- 
tilage ])v the ukciation pioduces a 
ehondiitis \s svjihilitic cicatricial 
tissue shows a decided tendency to 
eontiaet pionouiiced disligiiiement, 
stenosis and distoition fiequently re 
suit, and ma} jiioduce iiieparable 
functional disoideis Paialjsis of the 
vocal eoids is not infiequent, usualh’’ 
due eithei to the inhltiation of the 
muscles oi to the piessuie of affected 
glands upon the recuirent laryngeal 
nerve 

DIAGNOSIS — This is usually not 
difficult, but occasionally considei- 
able care may have to be exercised in 
an eftoit to diffeientiate between 
syphilis and tuberculosis The his- 
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tory and the examination, the less 
destructive process and the more 
pronounced subjective symptoms in 
the latter disease, the presence of 
spirocheta in one and of tubercle 
bacilli in the othei, and the Wasser- 
mann test, which is now considered 
conclusive evidence of syphilis, will 
tend to dissipate the confusion The 
task of differentiation becomes more 
difficult, however, if the two diseases 
coexist in the same patient 

TREATMENT —This is usually 
constitutional, although local condi- 
tions may demand careful attention, 
especially if cartilaginous necrosis has 
taken place The usual antisyphilitic 
treatment should be instituted It 
may be found advantageous to alter- 
nate the administration of salvarssin 
with that of mercury 

Syphilis of the larynx seldom en- 
dangers the life of the patient While 
the disease usually responds to ap- 
propriate treatment and the patient in 
lime IS relieved of symptoms, in ex- 
treme cases the contractions of the 
cicatricial tissue may be so great as 
to necessitate the performance of 
tracheotomy 

ABSCESS OF THE LARYNX 

This IS found in tuberculous peri- 
chondritis, has been observed to fol- 
low erysipelas, and may also be of 
traumatic origin The infecting bac- 
teria gain entrance beneath the peri- 
chondrium and cause the formation of 
pus, which produces a tumor-hke 
mass 

SYMPTOMS — ^The symptoms are 
fever, pain as the result of the reten- 
tion, loss of voice, and symptoms of 
suffocation, because of the encioach- 
ing of the abscess upon the glottis 

TREATMENT— The part should 
be anesthetized with cotton dipped in 


a 10 per cent solution of cocaine and 
applied with Sajous’s laryngeal for- 
ceps An incision should then be 
made into the abscess with a curved 
laryngeal lancet and the pus evac- 
uated In extreme cases tracheotomy 
may ha\ e to be resorted to to prevent 
suffocation 

STENOSIS OF THE LARYNX 
This condition is usually a result 
of pathological processes occurring in 
the larynx or trachea, although extra- 
laryngeal causes may occasionally 
lead to It Aspiration of foreign 
bodies, injuries, diseases of the laryn- 
geal walls, granulation and scars, 
nervous disorders, and pathological 
processes in neighboring organs are 
other possible sources leading to ob- 
struction of the larynx 
SYMPTOMS — ^The chief symptom 
IS dyspnea Of course, the narrower 
the lumen, the greater the danger of 
suffocation Other manifestations, as 
well as the prognosis, depend upon 
the location and the cause of the 
stenosis 

TREATMENT —When the lesion 
IS acute and develops rapidly, a 
tracheotomy will bring relief and may 
even furnish a permanent cure, but it 
some constitutional disease is the pri- 
mary cause in a slowly developing 
stenosis the relief from a tracheotomy 
will be only palliative Catheteriza- 
tion of the larynx after the method of 
Schrotter may be found advantageous 
Intubation under direct vision (see 
next article) offers the best prospects 
of cure The main point in the 
treatment consists in preventing suf- 
focation and determining and remov- 
ing the cause 

When a laryngeal stenosis was the 
result of hyperplastic changes, some 
form of dilatation proved to be the 
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most logical method of overcoming it 
Gradual, systematic dilatation by in- 
tubation offers very favorable pros- 
pects of success The tube with a 
low retaining swell and a wide head 
seems to meet a want in the treat- 
ment of this form of stenosis In 
children hypertrophic laryngitis is 
largely responsible for a chronic 
laryngeal stenosis In this particular 
affection tracheotomy is more apt 
to induce connective-tissue changes 
than to effect a final cure Homer 
Dupuy (N Y Med Jour, Apr S, 
1913) 

Intubation should not be prolonged 
much beyond a month in the treat- 
ment of laryngeal stenosis follow- 
ing diphtheria A low tracheotomy 
should be performed Intermittent 
dilatation under direct vision until 
the lai 3 'nx reaches about norm il 
size, ind then only ■when stenosis dt- 
\elops IrKluotoiny affords rest to 
the lirjnv iiul gets rid of i foreit>n 
body ihe dinger of eoughing up 
the lai>ngeal tube is eliininited Ihe 
treatment would seem to require a 
shorter period of time than that re- 
quired for continued intub ition w'lth 
the hope of better results D L 
Richardson (lloston Med iiul Surg 
Jour, Miy 22 1913) 

CHONDRITIS AND PERICHON- 
DRITIS OF THE LARYNX 

These two conditions ai e so closel} 
allied in then coin sc, symptoms, and 
tieatment that it is unnecessaiy to 
consider them sepaiately 

SYMPTOMS — rile arytenoid car- 
tilage IS the one most fi equently 
affected, although the ciicoid and thy- 
roid may be involved sepaiately or m 
conjunction with the aiytenoid The 
epiglottis appears to be the least 
affected The objective symptoms 
produced will naturally depend upon 
the cartilage involved and the extent 
of the inflammation Involvement of 
the arytenoid is more frequently on 
one side than bilateral Edema in the 


region of the arytenoid may be suffi- 
cient to extend along the aryepiglot- 
tic fold, or beyond the region of the 
vocal cord Mobility of the cord is 
usually interfered with If the crico- 
arytenoid joint IS involved, ankylosis 
may result, with peimanent altera- 
tion of the voice When necrosis of 
the cartilage develops, the area may 
be visible and the discharge of pus 
detected, especially if gentle pressure 
IS made on the outside 

Ihe cricoid cartilage is not infre- 
quently affected as the result of ulcers 
on the posteiior laryngeal wall, espe- 
cially in tuberculosis and typhoid 
fevei If the swelling involves the 
aiytenoid region as well as the pos- 
leiioi wall, it is fair to assume that 
both the ciicoid and aiytenoid car- 
tilages shell e m the inflammatory 
piocess Pionounced swelling m the 
phai^mx and piiiform sinus will indi- 
cate iinohcmeiU of the external pen- 
chondiium of the ciicoid, while dis- 
ease of the anteiioi aich will produce 
a swellmq in the aiileiioi legion of 
the neck which wall be tendei on pal- 
liation 

lin olvement of the thyroid cartilage 
will show an external or an internal 
swelling according to the location of 
the inflammation L he internal swell- 
ing is usual]} m the region of the 
antenoi commissuie 

The him attachment of the pen- 
chondnum to the epiglottis makes 
difficult Its sepal ation by any pus for- 
mation The cartilage, therefore, is 
moie apt to be eroded and neciosed, 
especially by tuberculous and syph- 
ilitic ulceration 

Among the subjective symptoms, 
pain, hoarseness, and dyspnea may be 
present A characteristic symptom 
may be noted in the radiation of the 
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pain to the ear on swallowing This 
may be agonizing, especially if the 
arytenoid, cricoid, and epiglottis are 
simultaneously involved External 
pressure over the affected area may 
sometimes produce considerable dis- 
comfort The extent of the hoarse- 
ness will depend upon the amount of 
hindrance to the mobility of the 
cords Dyspnea may be a pronounced 
symptom, owing to the extensive 
swelling of the laryngeal tissue The 
rupture of an abscess into the larynx, 
the impaction of a necrosed piece of 
cartilage in the glottis, or the fixation 
of the vocal cords may produce 
alarming symptoms 

ETIOLOGY — Syphilis and tuber 
culosis seem to be the most frequent 
causes of chondritis and perichon- 
dritis of the larynx, although many 
other infections have been held re- 
sponsible Actinomycosis, glanders, 
and various other contributory causes 
may also occasionally be noted 
Some form of traumatism may very 
easily be the etiological factor Onl}, 
occasionally, viz , in pyemia, acute 
polyarthritis, etc , is a metastatic 
chondritis or perichondritis produced 
PATHOLOGY —The infecting 
organism leads to a suppuration be- 
tween the perichondrium and the car- 
tilage As the abscess develops, the 
perichondrium is separated from the 
underlying cartilage and bulges for- 
waid The cartilage, being deprived 
of Its blood supply, is prone to 
undergo necrosis When the abscess 
ruptures, the necrotic cartilage can 
usually be detected projecting from 
the abscess cavity 

PROGNOSIS — The many compli- 
cations of a serious nature which may 
occur tend to make the prognosis a 
very serious one Especially is this 


true in tuberculosis and cancer, while 
a syphilitic lesion can offer very little 
more encouragement 

TREATMENT — If possible, the 
cause should be determined and 
the tieatment regulated accordingly 
When the abscess de\elops, it should 
be evacuated, the incision being made 
with a guarded laryngeal knife If 
the pointing is externally, as some- 
times happens in the so-called exter- 
nal perichondritis, the evacuation of 
the pus should not be difficult 
The respiration should be carefully 
watched and tracheotomy performed 
at the first evidence of excessi\e em- 
bariassment Resort to narcotics may 
be necessary to relieve the suffering 
Ice internally and externally may 
give a certain degree of relief when 
the lesion is due to trauma 

Two cases of perichondritis of the 
thyroid cartilage manifesting itself as 
an exolaryngeal and endolaryngeal 
swelling Both cases were secondary 
to tuberculous ulceration of the 
larynx and were treated by incision 
and drainage In one of the cases 
cited extensive tuberculous granula- 
tions of the wound were treated with 
radium with moderate relief Viktor 
Fruhwald (Wiener klin Woch , Jan 
IS, 1914) 

DISEASES OF THE LARYN- 
GEAL JOINTS 

Inflammations of the joints of 
the larynx are probably more com- 
mon than is usually realized, their 
apparent rarity resulting from the 
difficulty of properly interpreting the 
indefinite symptoms and from the lack 
of sufficient post-mortem investiga- 
tion Involvement of the laryngeal 
joints is not uncommon in cases of 
rheumatic or gonorrheal arthritis, 
while some of the infectious diseases, 
^ 9 > typhoid fever, diphtheria, variola, 
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tubei culosis, and syphilis, may mani- 
fest symptoms indicative of extension 
to the parts The cricoaiytenoid joint 
IS that usually affected A serous or 
seropurulent exudate may appear , the 
penal ticulai tissue may oi may not 
become infiltrated The patient may 
be conscious of a feeling of tension 
during activity of the throat The 
sensation may become aggravated on 
touching the sensitive spot with a 
probe oi finger A crackling noise 
produced by gentle pressuie on the 
upper and back pait of the thyioid 
caitilage is thought to be pathog- 
nomonic 

PARASITIC INVASION OF THE 
LARYNX 

Animal parasites seldom gain en- 
tiance to the laiynx, altlu)Ui>li small 
insects may be inhaled duimg a 
stiong inspiialion Trichinae seem 
to show some piefcicnce fui the 
laiyngeal muscle in which to encap- 
sulate, and ascarides have been 
known to ei iwl into the lai}n\ 

Vegetable puasites aic also found 
in the laiynx, though \eiy intie- 
qucntly Thrush has been ol)sei\ed 
to extend ftom the pluu^nx I he 
piesente of leptothrix his been 
desciibed hiom lepoited eases, acti- 
nomycosis has been found as a sec- 
ondaiy lesion, but Aiiowsmith has 
lecoided one in whieli theic was ap- 
parently a piimaiy laiyngeal infec- 
tion (Laryngoscope, Oct , 1910, p 
977) 

SCLEROMA OF THE LARYNX 

This is a rare disease in this coun- 
try, but It IS frequently encountered 
in certain parts of Europe It is very 
seldom primary, but usually occurs as 
a continuation of the same disease in 
the nose and pharynx The scleroma 


bacillus is thought to be responsible 
An inflammatoiy infiltration mani- 
fests Itself below the vocal cords and 
piesents a typical picture of hyper- 
tiophic subglottic laryngitis Exten- 
sion may occui along the trachea, and 
even into the bionchi, but more fre- 
quently the disease spreads to and in- 
volves the ventnculai folds, the arjd- 
enoid cartilages, the aryepiglottic folds, 
and the epiglottis The development 
of pad-shaped or even smaller nodular 
infiltrations of a pinkish or bright- 
red color and of hard consistency is 
noted 

SYMPTOMS — These are usually 
ut a catai rhal natui e The formation 
of scabs and cuists ma> give rise to 
the oft ensue odoi chaiactenstic of 
ozena The diagnostic features of the 
disease aie its coexistence within the 
nose, till oat, and lai\nx, its exceed- 
ingh slow ind p unless pi ogress, the 
jictulicU odoi of the scabs, the con- 
spicuous j) lie infdtiations and the ab- 
sence of ulcciation 

TREATMENT — Lius is largely 
symptom itic 1 he ccindition may be 
innuciKcd b> the use of the Rontgen 
lays OI ot radium 1 ess conseivative 
ineasuies in i^ become necessaiy if 
tenosis dc\ clops to anj extent 

FOREIGN BODIES IN THE 
LARYNX 

The foreign bodies that may be- 
come engaged m the laiynx may be 
said to repiesenl almost anything that 
may be intioduced into the mouth A 
laige mass of meat totally beyond the 
dimensions of the cavity may dip one 
of Its extiemities into the latter, and 
cause fatal dyspnea by acting as a 
stopper, or it may become jammed be- 
tween the pharyngeal wall and the 
end of the epiglottis, and thus also 
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cause immediate asphyxia Tooth- 
plates, among- the larger objects, are 
also frequent intruders in this region 
Those which most frequently become 
lodged there, however, are principally 
articles of diet, — ^bones, bread-crusts, 
fish-bones, etc , — ^which are drawn 
into the air passages during a fit of 
laughter, just as the act of deglutition 
IS being performed Their penetra- 
tion into the air tract depends greatly 
upon their size, small objects being 
frequently drawn into the trachea, 
while large objects remain in the 
upper part of the cavity 
SYMPTOMS — Immediate and vio- 
lent retching, or coughing if the pass- 
age is not entirely occluded, follows 
entiance into the larynx of any ob- 
ject a reflex act calculated to dis- 
lodge it Sometimes this succeeds, 
the foreign body is coughed up and 
out, and the patient recovers at once, 
although his throat may lemain pain- 
ful for several days When the for- 
eign body is large enough to fill the 
laryngeal cavity sufficiently to oc- 
clude It, and the first expulsory 
effort does not succeed, the patient, 
having comparatively emptied his 
lungs of air, finds it impossible to in- 
hale , he makes desperate efforts to 
draw air into his lungs, each effort 
causing the offending object to impact 
Itself more tightly in the glottis In 
the great majority of cases, however, 
the object is of such a shape and form 
that sufficient air is permitted to entei 
the lungs to keep the patient alive 
In this case the first paioxysm, 
although severe, subsides, violent 
paroxysms of coughing follow, and, 
after a few minutes, comparative com- 
fort is enjoyed until another coughing 
spell brings on dyspnea and a renewal 
of the first symptoms After a time, 


the larynx seems to become accus- 
tomed to Its new occupant, and a 
small object may even be forgotten 
and ejected in a fit of sneezing or 
coughing long after In many cases, 
however, such is not the case, and 
organic lesions may be caused which 
may endanger the patient’s life The 
inflammation occasionally extends to 
the lungs, and a fatal result may be 
caused by pneumonia 

Again, notwithstanding the sponta- 
neous expulsion of a foreign body, 
secondary inflammation may follow 
and endanger the patient by edema 
of the larynx Under such circum- 
stances, the patient at once experi- 
ences the preliminary stages of as- 
phyxia , he gasps for breath and 
unless assistance be at once provided 
may die in a few moments This is 
only apt to occur, however, when a 
mass totally occluding the larynx, 
such as a piece of dough or meat, be- 
comes impacted 

Case in which a small piece of bone 
passed down the trachea and was 
lodged in the lower air passages, 
where it produced the symptoms of 
a diffuse catarrh A year and a 
quarter later the foreign body was 
expectorated during a severe fit of 
coughing and then the general con- 
dition of the patient rapidly im- 
proved Ritter (Med Klinik, Aug 
27 , 1911 ) 

TREATMENT — The simplest 
means are sometimes sufficient to dis- 
lodge an impacted body A violent 
slap on the back, just as an expulsory 
effort is being performed by the pa- 
tient, often succeeds At times, the 
object remains over the aperture and 
can easily be removed with the finger 
The epiglottis may be held down by 
the impacted body so as to com- 
pletely close the laryngeal aperture. 



288 


LARYNX, DISEASES OF (SAJOUS AND SCARLETT) 


the finger can also be used in this 
case 

When the foreign body presents a 
certain degree of weight, such as a 
piece of coin, a bullet, etc , an effort 
may be made to cause its fall from the 
larynx by inverting the body, the pa- 
tient standing on his hands while his 
feet aie held up, oi, he may be placed 
face downwaid, on a table, one end 
of which IS then laised as high as 
possible 

Pins and needles, tacks, and bones 
— objects having a tendency to 
penetiate into the tissues when effoitj> 
at expulsion are made which cause 
them to mciease their liold — can be 
withdrawn by means o{ forceps with 
the assistance of the lai3ini;eil miiioi 
Before cocaine was intioduced, this 
was an exceedingly difficult pioce- 
duie With the aid oi cocaine, 
howe\ei, the opeiation is gicatl> sim- 
plified, a 10 per cent solution applied 
geneiously to the lai yngc il mcmbiano 
and all the paits aiound the Liiynx, 
including the epiglottis and the base 
of the tongue, so ancsthcti/es the 
tin oat as to rcndci the c\ti iction of 
the foieign l)ody a comp u itncly easy 
task Any laryngeal foiccps m<xy be 
employed to giasp small objects, 
while FauveTs, Mackenzie’s, oi Cus- 
co's may be used for large ones 

Of far gi eater value is bronchos- 
copy The Jackson and the Brunings 
instiuments for direct inspection of 
the lower air passages have sup- 
planted almost entirely the eailier 
methods of indirect examination 
Either with the speculum or the 
proper-sized tube, if the foreign body 
IS below the vocal cords, the intruder 
can usually be located and removed 
with greater ease and less distress to 
the patient than by the indirect 


method foimeily used (See the pre- 
ceding aiticle Laryngoscopy, Bron- 
choscopy, AND PhaRYNGOSCOPY ) 

Since the introduction of bronchos- 
copy the number of foreign bodies 
found in the air passages has jumped 
from 19 in 1900 to S9S in 1911 Cer- 
tain towns are becoming foci for 
swallowed and inhaled foreign bodies 
As it is absurd to suppose that for- 
eign bodies are being aspirated or 
swallowed more nunieiously now 
than m former years, the deduction 
ih evident that many obscure and 
wasting atfections in the past have 
been merely the reaction to the pres- 
ence of an unbuspccted foreign body 
in the air pasb igcs or alimentary 
canal W brunings (Deut med 
Woch, May 16, 1912^ 

]ile\cn cases arc recorded in which 
electromagnets w ere used for the ex- 
ti ictiDU oi mclillic bodies from the 
trieliei ind bionelii Seven of these 
e iscs wtre successful In excep- 
tion il instinees the electromagnet 
m i> pio\e of qieat \ alue in the ex- 
trictu)!! td lorei^n bodies from the 
lu^^s J Itesc e ises would be limited 
to th it L^ioup in winch the foreign 
hoclj is l)e^oncl the reach of a 
1)1 OIK hoseope or w is concealed in 
profuse sttiction Ihe magnet may 
ilso itti let the foicign body and 
iheichy shorten the seueh when an 
extcinil optrition l)ceonies neces- 
s iry In tlu v ist majority of in- 
stciiucs, however the bronchoscope 
will remnn the instrument of choice 
Samuel Igl lucr ( 1 he Lar> ngoscope, 
Jan , 1914) 

Case of a child 3 > c irs old that 
had swallowed an open small-sized 
safety-pin T he runtgenogram showed 
it in the region of the stomach The 
child would neither eat nor drink on 
account of soreness, and vomited 
everything it swallowed Forty-four 
hours later, after the passage of a 
No 26 catheter into the stomach, she 
ate ravenously and without further 
trouble The first bowel movement 
occurred nineteen hours later and 
with It the open pm was passed in 
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a large scybalum R S Barton and 
H A Coleman (Jour Amer Med 
Assoc , Feb 21, 1914) 

If the necessary instruments are not 
at hand, either for direct examination 
or tracheotomy, and suffocation is 
threatening, the trachea may be 
opened with a penknife and the 
wound kept patulous with carefully 
cleansed hairpins the curved ends of 
which are bent into hooks The 
sharp ends being also bent into hooks 
m the opposite direction, thus form- 
ing an S, the pins are secured by 
means of a piece of tape passed 
around the patient’s neck Or, the thy- 
rocncoid membreine may be divided, 
thus furnishing a sufficient opening 
for the admission of air until more de- 
cided measures can be adopted Be- 
fore doing this, however, it is advis- 
able to ascertain as nearly as possible 
the location of the foreign body, to 
avoid making an unnecessary opening 
in case it should have fallen into 
the trachea The location of the 
foreign body may often be ascertained 
by auscultation, a whistling noise be- 
ing audible at the point of impaction , 
a stethoscope may be used for the 
neck, m the great majority of cases, 
however, the Rontgen rays will have 
to be employed 

Analysis of 612 cases of foreign 
bodies showed carelessness in this 
order of frequency (a) In putting m- 
edible substances in the mouth, (fc) in 
preparation of food, (c) in eating and 
drinking (d) in permitting children 
to play while eating, and (e) in per- 
mitting toothless infants to eat things 
needing mastication Of 590 cases, 
492 were in children under IS years 
Chevalier Jackson (Trans Sect on 
Laryn , Otol and Rhinol of Amer 
Med Assoc , 99, 36-56, 1917) 

Tracheotomy is occasionally per- 
formed to enable a foreign body im- 


pacted m the trachea to be coughed 
out The opening made in the wind- 
pipe should be longer than for the in- 
troduction of the cannula 1J4 inches 
for an adult and about 1 inch for a 
child The spontaneous extrusion of 
the foreign body is thus greatly 
facilitated This method, however, is 
now seldom used since the introduc- 
tion of the Jackson and the Brumngs 
instruments 

Low tracheotomy, for some time 
obsolete, has been revived by Killian 
for the introduction of the examining 
tube and the removal of the foreign 
body from the bronchi, when it is im- 
possible, for any reason, to insert the 
instrument through the mouth 

Jackson frequently removes foreign 
bodies from the lower air passages 
without either local or general anes- 
thesia, but few are so skillful as to 
obtain the desired result without fir<5t 
thoroughly anesthetizing the mucous 
membrane with cocaine or administer- 
ing a general anesthetic 

LARYNX, NEUROSES OF 
LARYNGISMUS STRIDULUS, 
OR SPASMODIC LARYNGITIS 

This is an affection of poorly nour- 
ished or weak children in which dysp- 
nea, caused by spasmodic closure of 
the laryngeal aperture, suddenly 
occurs 

SYMPTOMS — The attacks usu- 
ally come on at night while the child 
is asleep Awaking suddenly, the pa- 
tient gasps for breath and shows 
every evidence of prompt suffocation 
without cough or hoarseness The 
pulse becomes weak, cold sweats and 
cyanosis soon come on, and in a few 
moments the child may be at death’s 
door Often, however, after a few 
gasps, a quantity of air is suddenly 
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drawn into the lung-s with a “crow- 
ing” sound, the respiiation becomes 
more noimal, and in a few minutes 
the child seems out of danger This 
improvement is sometimes ephemeial, 
howevei, and the attack may leturn 
after a few minutes oi houi s, and con- 
tinue seveial succeeding days and 
nights The numbei of deaths in a 
senes of 164 cases collected by Loos 
(Aichiv f Kindeih, B 21, H 5 and 
6) amounted to 14 

ETIOLOGY —There being no in- 
flammation of the laiynx, the term 
‘laiyngitis” is not applicable, a spas- 
modic oi neivous element alone pie- 
vailmg, which, accoiding to I'sche- 
iich, IS closely allied to tetany It 
occuis about e<;|ually in childien of 
both sexes, and nia}- be caused by a 
nei\ous shock oi c\citcincnt such as 
OCCUIS when chilch cn aie sc\ciel> 
])uiiishcd oi c\ en scolded It occuis 
mainly in childi cn who have soft 
bones and caitilagcs, il ibby muscles, 
and gcncial weakness, hciKc uiclutis 
is considcicd as the m mi jiithogenic 
factoi in the v ist mijoiity ol c iscs 
1 he picssuic ot cnhiigcd bionchuil 
glands upon the vagus, adenoid vcgc- 
lations, and h) pci ti ojiliicd tonsils 
seems to bcai i close association with 
the disease (i istunntcstinal disoi- 
dci s and cxposuic to cold ind damp 
also icpicscnt common causes of this 
disoi del 

TREATMENT — Measuies calcu- 
lated to meet the dangei of suttoca- 
tion, leaving the detei mination of its 
true nature until all immediate dangei 
has been eliminated, are fiist indi- 
cated A warm mustard foot-bath or 
a general bath usually serves its pur- 
pose very rapidly, sometimes cloths 
wrung out of cold water placed over 
the thyroid are sufidcient, or the ap- 


plication of hot water to the nape of 
the neck may bring the desired relief 
Seizing the tongue firmly between the 
thumb and forefinger and making 
traction eveiy two or three seconds 
will tend to excite the respiratory 
center by reflex action through the 
phrenic nerve Should the jaws be 
set, the same lesult may be obtained 
by deep pressure with the fingers on 
the tissue at the angle of the jaw Of 
value IS the pioduction of emesis, 
eithei by titillating the back of the 
mouth with a feather or administering 
ipecac The triturate tablets of the 
lattei diug aie recommended by 
Noithiup, 4 or 5 of the %oo-grain 
(0 000b5 Cm ) tablets being given 
eveiy ten to thirt} minutes until 
emesis is pioduced, they aie specially 
valuable foi this puipose A few 
whitts of chloroform oi ether some- 
times act favoiably at once The 
])ossibihtv of imp iction of the epiglot- 
tis is to be icnicmbeied as a causa- 
tive element, uul, should it be found 
fice, no haim will follow the intro- 
duction of the finger, which, in case 
(.)f impaction would have raised it 
without difhculty 

The appln. ition of a sinapism over 
the liver tends to pi event lecuirence 
of the attacks 1 he bromides, chlo- 
ral, opium, belladonna, etc , also act 
advantageously Morphine injections 
sometimes cut the attack short m a 
few moments 

When all means fail to re-establish 
noimal lespiiation and the dyspnea 
continues maiked, intubation should 
be piactised If instiuments be not 
at hand to perfoim the operation, the 
trachea must be opened or a catheter 
introduced into the larynx to tem- 
porize until intubation instruments 
can be obtained 
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MOTOR LARYNGEAL NEU- 
ROSES 

The mam varieties of adductor 
paralysis — le , paralysis of the mus- 
cles which close the glottis — are 
paralysis of the adductors or lateral 
cricoarytenoids , paralysis of the in- 
ternal tensors of the vocal cords or in- 
ternal thyroarytenoid muscles, and 
paralysis of the interar3rtenoid muscle 
PARALYSIS OF THE LATERAL 
CRICOARYTENOID MUSCLES — 
This variety of paralysis is that gen- 
erally termed hysterical aphoma, 
owing to its prevalence among the 
female sex and the association it so 
often presents with disorders peculiar 
to them, neurotic and uterine It usu- 
ally comes on suddenly, the aphonia 
being generally total, including even, 
sometimes, the power to whisper 
Some cases are able to sing, however, 
and the voice may also appear during 
laughter, sneezing, coughing, etc , 
indeed, in every act involving vocal 
resonance, except talking The vocal 
cords upon laryngoscopical examina- 
tion are wide apart and fail to ap- 
proximate when the patient is told to 
sound her voice, the formation of 
sound-waves being impossible The 
mucosa in true cases of hysterical 
aphonia is pale It is usually due to 
a shock or fright, sometimes no ex- 
ternal cause can be found There is, 
as a rule, a history of previous attacks 

Habitual pareses of the vocal cords 
may be engendered by autoimitation, 
but are not necessarily hysterical 
After a child has suffered from a 
temporary paresis it begins uncon- 
sciously to imitate the condition, 
until a habit state is induced, mani- 
fested as hoarseness, whispering 
voice, or inspiratory stridor, accord- 
ing to the muscles involved The 
affection almost invariably occurs in 
childhood, persisting sometimes into 


291 

adult life Gutzmann (Berl klm 
Woch, Nov 18, 1912) 

TREATMENT — In true hysterical 
aphonia the voice may return as sud- 
denly as it disappeared without treat- 
ment But therapeutic measures are 
required in the majority of cases, 
since prolonged paresis of the iriuscles 
IS liable to promote their atrophy 
The cases should be carefully ex- 
amined and any abnormal condition 
corrected Strychnine is always indi- 
cated The voice can usually be 
brought back, by local applications 
of electricity, one pole, using Macken- 
zie’s electrode, being inserted behind 
the larynx and the other, the negative 
pole, externally over the thyroid car- 
tilage A weak current is sufficient — 
indeed, at times, no current at all — to 
cure a case, the psychical effect being 
the main factor 

The writer pushes the thyroid car- 
tilage to one side with sufficient vigor 
to cause pain, taking the patient un- 
aware Almost invariably this thyroid 
deflection will lead to an immediate 
verbal protest Citelli (Revue heb- 
dom de laryn , etc , Dec 20, 1913) 
Two cases of functional aphonia 
following the bursting of a shell in 
close proximity to the patient were 
treated by a moderate intralaryngeal 
faradic shock Tilley (Proc Roy 
Soc Med , viii, Laryn Sect , 1915) 
The writer observed 6 cases of 
aphonia which began in the trenches 
In 4 the voice returned on asking the 
patient to phonate with the laryngeal 
mirror m situ for the purpose of ex- 
amination and a mild application of 
the faradic current was effective in 
the other two cases J F O’Malley 
(Proceed Royal Soc of Med , Med 
Rec , Nov 13, 1915) 

PARALYSIS OF THE IN- 
TERNAL THYROARYTENOID 
MUSCLES — This form of laryngeal 
paralysis is usually manifested bv 
hoarseness or low-pitched huskmess 
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The paralyzed muscles being tensors 
of the vocal coids, then mobility, as 
far as adduction and abduction aie 
concerned, is piactically unimpaned 
When, theiefoie, the patient is asked 
to phonate while the laiyngoscopical 
miiioi IS in position, the cords usu- 
ally come together in the noi mal way, 
but, tension failing to simultaneously 
occui, an elliptical space remains be- 
tween the margins of the cords The 
coaise vibiations induced give use to 
the chaiacteiistic voice Paialysis of 
the inteinal thyroaiytenoids may ac- 
company \arious neuioses, especially 
neui asthenia Local disoideis, of a 
congestive kind, or evcessi\e use of 
the voice aie compaiatn civ tiequent 
causes of this vaiict\ of paiaUsis, 
which IS, hov\c\ei, tisuill^ as-ociated 
with othci loc il motoi lesions* 

TREATMENT — 1 oUl rest of the 
voice, faradization, mcieisinc doses 
of strychnine, and massage of the 
antciioi cci \ ical icgion lepicscnt the 
indications loi these c iscs, vvliich as 
a uile, leidih jield to appiopiiate 
ti catnienl 

PARALYSIS OF THE INTER- 
ARYTENOID MUSCLE— Ihis 
muscle IS seldom pai 1I3 /ed alone Its 
position fiom side to side m the pos- 
teiioi wall of the latviix enaliles it to 
cause approximation of the ncighboi- 
ing poition of the eoids about one- 
fouith of their length When, theie- 
foie, it is paial>7ed, only the anteiioi 
three-fourths of the coids are ad- 
ducted, the posterior fouith remain- 
ing abducted and open In the min 01 
a triangular gap may be discerned 
As a result, vocal resonance is almost 
entirely prevented and aphonia is 
usually complete, 01 a peculiar, whis- 
tling tone is given to whatever voice 
may remain It is usually caused by 


prolonged catarrhal inflammation in- 
volving the intei arytenoid space, and 
hysteria 

TREATMENT — The tceatment 
does not differ from that of other 
forms of paralysis Any catarrhal 
condition that may be piesent should, 
of course, receive careful attention 

ABDUCTOR PARALYSIS 

Unilateral Paralysis of the Poste- 
rior Cricoarytenoid Muscles —The 
vocal coids being separated or ab- 
ducted by the ci icoaiytenoid muscles, 
paial>sis of one of the lattei causes 
the coiiesponding coid to remain 
adducted, — ic , m the middle line or 
slightly bevond — while the other 
cold acts noimally, duiing phonation 
1 lie iiiegulai, tiiangular space form- 
ing the glottic apeiture is sufficient 
foi 1101 mal bieathing, howevei, in the 
majoiit\ of cases, d\ spnea, therefore, 
IS ficqucntlv complained of, except 
undci gicit excition The voice is 
seldom impaiicd, the only alteration 
being a c Cl tain degice of coaiseness, 
cspcciill} maikcdaftci continued use 
of the voice Fxamined laiyngoscop- 
ic ill\ the cold on the affected side 
will be seen to leniam in the fixed 
position mentioned duiing inspiration 

Bilateral Paralysis of the Posterior 
Cricoarytenoid Muscles — When both 
muscles aie paial}/cd, the cause is 
usually scome eeiitial lesion One has 
then a dang ei oils foim to contend 
with, inspiiation being almost pie- 
vented by the permanently adducted 
coids The dvspnea is especially 
maiked duimg inspiiation, the coids 
being piessed downward and closer 
together by the air-pressure above 
them, through the suction induced be- 
low by the expansion of the chest A 
whistling sound is heaid, as the air 



LARYNX, DISEASES OF (SAJOUS AND SC\RLETT) 


293 


rushes throug-h the small aperture 
left open through relaxation of the 
aiytenoids During expiration, the 
air forced up the trachea separates the 
cords, owing to the inclined plane of 
the infraglottic tissues Though the 
\oice is practically normal, the con- 
tinuous dyspnea to which these pa- 
tients are subjected is very distress- 
ing, and their continuous efforts to 
inhale after a few words have been 
uttered and the whistling noise pro- 
duced give the condition a character 
which IS not soon forgotten Slight 
congestion of the tissues sometimes 
so increases the likelihood of asphyxia 
that intubation or tracheotomy is at 
once necessary 

ETIOLOGY AND PATHOLOGY 
— Paralysis of the abductors is fre- 
quently produced by pressure upon 
one or both vagi or their recurrent 
branches by various growths of the 
neck and thorax, goiter, esophageal 
cancer, etc The left recurrent — curv- 
ing, as It does, around the aorta — is 
particularly exposed to the pressure 
of aneurisms in this situation, causing 
unilateral paralysis The motor 
nerves of the vagus being all derived 
from the spinal accessory, any growth 
of the brain involving the origin of 
the latter or the vagus itself may also 
give rise to abductor paralysis Bul- 
bar lesions, amyotiophic lateral scle- 
rosis, and locomotor ataxia may be 
mentioned as among the neuroses 
most frequently complicated in this 
manner, while typhoid fever, syph- 
ilis, lead poisoning, etc , may also 
give rise to abductor paralysis 
through involvement of the nervous 
supply in the general toxemia Again, 
the situation of the posterior crico- 
arytenoids outside and behind the 
larynx proper causes them to be 


greatly exposed not only to involve- 
ment in neighboring inflammatory 
processes, but also to the mechanical 
effects of foreign bodies, hot liquids, 
or corrosives that ma}. be swallowed 
A long-standing paralv sis of the pos- 
terior cricoarj tenoid muscles is very 
significant of locomotor ataxia The 
resulting stenosis is of slow develop- 
ment and the patient gradually be- 
comes accustomed to the reduced air 
supply, so that, at first, he becomes 
dyspneic only during bodily efforts 

The writer being called to a case of 
dyspnea, found a marked abductor 
paralysis He was obliged to do an 
immediate tracheotomy, but in the 
trachea he also found constriction 
In spite of a long tracheotomy tube, 
the child died of exhaustion, and 
was found to have a large tuberculous 
lymph node pressing on the trachea 
Delavan (Trans Amer Laryn A.s- 
soc, N Y Med Jour, Feb 2, 1918) 

TREATMENT —The likelihood of 
cure corresponds with the degree of 
amenability to treatment of the 
original cause Whethei it be s>ph- 
ilis, tuberculosis, aneurism, a cerebial 
neoplasm, etc , local treatment is ab- 
solutely subservient to that of the 
primary affection, and the treatment 
of the latter is therefore the first 
indication 

Measures must be adopted to stim- 
ulate the laryngeal muscles to action 
Faradization is the most effective 
agent at our disposal 1 he laryngeal 
electrode (Morell Mackenzie’s) is 
used as follows The electrode being 
connected with the negative pole of a 
faradic battery, its extremity is in- 
troduced into the larynx, while the 
positive pole is connected with an 
ordinaiy surface electrode which the 
patient presses over the larynx ex- 
ternally, or with a necklet electrode 
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The extiemities of both electrodes 
should be coveied with sponge or kid, 
to prevent stinging To insuie pene- 
tration of the cm lent the electrode 
tip should be thoioughly wetted be- 
fore each opeiation Ihe manipula- 
tion of Mackenzie’s electiode is like 
that of an oidinary lai>ngeal forceps, 
the mil 101 being employed to note 
and conduct the localization of the tip 
of the mstiument The neaier the 
paialyzed muscle the application, the 
better The electiode being m posi- 
tion, the fingei-iest on the top of the 
handle is depiesscd and him piessuic 
IS exeited on the neck by the othei 
electiode At Inst this manipulation 
IS quite difficult to jiet foiin, gagging 
and 1 etching pi eventing the intioduc- 
tion of tile insliunicnt Aftci a few 
tiials, howcvei, the paits become 
nioic tolciant, and the apiiheation can 
be 1)01 nc in the niajonl^ of eases, 
without tiouble Cocaine anesthesia 
may be used in difficult cases, at least 
the iiist few limes uh ipphealioii 
of the euiient sliould list hut a few 
seconds, and he lepe iled se\ei il times 
at shoit iiileii ils ( )nc sitting e\eiy 
dav should he oht lined if jiossihle 
ihe eniient may also be applied by 
placing one jiole on e ich side ol the 
neck externally 1 his method is veiy 
infeiioi to that just deseiihed Ilettei 
than It IS electrical massage, which is 
earned out by placing the positive 
pole, thoioughl} wetted, on one side 
of the laijiix, and the fingeis of the 
opposite hand (that holding the nega- 
tive pole and in contact with the 
sponge) on the other side The 
fingers, having become the conduc- 
tois, are moved up and down, pulp 
down, and pressed into the surface 
of the neck, in the manner practised 
by masseurs They must also be 


kept wet by occasional immersion m 
water 

Strychnine, nux vomica, and other 
nerve tonics should be used, if pos- 
sible, to assist the electrical stimulus 
Strychnine is especially valuable, 
eithei by the mouth or hypodermic- 
ally, beginning with Yqq giain (0001 
Gm ) at a dose, three times a day, and 
giadually inci easing until gram 
(0 003 Gm ) IS 1 eached This dose 
cannot be taken by all patients, how- 
evei, and the physiological effects of 
the dtug should therefore carefully be 
watched 

Expcnmentil research to determine 
whether Meltzer’s technique can be 
ipphed in the cHiigerous respiratory 
piriljsis whieh i', a dreaded com 
plication m operations on the brain 
Ihcir experiences were favorable 
Unger mil Bettman (Archiv f klin 
Chir, Btl ei, Nu 1, 1913) 

DISORDERS OF SENSIBILITY 
Anesthesia — /\mong the central 
causes of anesthesia of the laiynx are 
li\stciia, loLomotoi ataxia, bulbar 
j>aial 3 sis and uthci ceiebral focal 
diseases Dijihtheiia is the main 
peiijiheial eause It often paialyzes 
the motin (mleiioi laiyngeal) as 
well as the sensiuy (supeiioi laryn- 
geil) nei\es and is fiequently asso- 
ciated with anesthesia and paralysis 
of the soft jialate Aitificial anes- 
thesia IS piodueed ceitam drugs, 
i (j eoeaine, ah pm menthol, etc 
Hyperesthesia — Various conditions 
ma> pioduce a h) pei sensitiveness of 
the laiynx Pievious catairhs, espe- 
cially in smokei s and di inkers, may 
be a piedisposing factoi Tuber- 
culous and anemic peisons show a 
tendency to sensitiveness of the 
larynx The condition is not infre- 
quently noted in hysteria and neuras- 
thenia It is now a well-known fact 
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that certain abnormalities within the 
nose may affect the larynx by reflex 
action 

Paresthesia may be of central 
ongin, or due to some local condition 
It IS usually found in patients suffer- 
ing from hysteria or neurasthenia 
Foreign bodies, which may or may 
not have been removed, are some- 
times a contributing factor 

TREATMENT— If possible, the 
etiological factor should be deter- 
mined and corrected The general 
health of the patient should receive 
careful attention The galvamc or 
faradic current may be used to advan- 
tage in cases of anesthesia 

LARYNGEAL APOPLEXY 
(laryngeal vertigo, or laryngeal syn- 
cope) appears to be a neurosis affect- 
ing the co-ordination of the respira- 
tory centers and the nerves of the 
larynx The symptoms manifested 
clinically resemble an attack of 
apoplexy A transient irritation and 
a burning sensation occur in the 
lower part of the throat, and cough 
follows, with dimness of vision, dizzi- 
ness, and unconsciousness The at- 
tacks are usually of short duration 

TUMORS OF THE LARYNX 

SYMPTOMS — The location of a 
laryngeal tumor, its size, and its 
nature bear considerable influence 
upon the symptomatology A growth 
situated anteriorly in the anterioi 
commissure may, though small, so 
prevent approximation of the cords as 
to cause complete loss of voice , on the 
other hand, a large, soft growth 
located below the cords may not in- 
terfere with adduction and only give 
rise to the symptoms of chronic laryn- 
gitis Paroxysmal hoarseness is often 
observed in such cases, especially 


after loud talking or laughing A 
small tumor situated above the cords 
may also give rise to very little 
trouble and cause no sub]ecti\e symp- 
toms In the great majority of cases, 
however, persistent hoarseness is the 
first manifestation Dj-spnea follows 
and gradually increases until orthop- 
nea IS threatened If at this stage 
the nature of the trouble be not 
recognized and the growth extirpated, 
the patient dies asphyxiated Small 
growths with long pedicles are apt 
to titillate the laryngeal mucous mem- 
brane, and give rise to cough or spas- 
modic retching A rattling noise or 
coarse gurgling is also sometimes 
heard when such gi owths are present 

Laryngeal tumors may be benign 
or malignant 

BENIGN TUMORS 

Benign tumors usually grow slowly, 
and dyspnea only comes on late in 
their history, unless an acute cold or 
any local inflammation causes tem- 
porary infiltration of the tissues, when 
dangerous symptoms may suddenly 
supervene 

Singers’ Nodes — These small 
growths, usually observed on the 
superior suiface of the cords, or near 
their edge, and usually in the anterior 
thirds, are the result of overuse of the 
\oice The first manifestation is 
fatigue unubuall) soon after beginning 
to sing, this IS follo\\ed bv giadually 
increasing hoarseness The tumor 
varies from a pin’s head to a small 
split pea in size, and forms the center 
of an areola Often the same spot in 
the opposite coid is also the seat of a 
growth There are often several on 
both cords 

Papilloma — This variety of growth 
IS commonly met with, especially 
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in childien, and lepresents over 
one-half of all laryngfeal tumors en- 
countered in piactice It is usually a 
multiple giowth and varies much m 
si^e, shape, and position The seat of 
predilection is usually the vocal cord, 
but it may be found in any other part 
of the larynx It is ascribed to in- 
flammatory disorders of the organ, 
especially when in subjects suflfei mg 
fiom diathetic disorders, or showing 
familial tiaces of syphilis oi tuber- 
culosis They are often attached to 
the anterioi poition of the coid neai 
the commissuie, and may be sessile 
oi pedunculated Ihe numeious pa- 
pilla, cause then surface sometimes to 
lesemble that of a laspbciiy, espe- 
cially when daik icd in coloi They 
may be yellowish, white, oi pinkish 
I hey aie occasionally obseived at 
bn til tlic uilant being aphonic and 
showing evidence of dysimea Digital 
CMinmation is ncccssaiy to iccogni/c 
the condition in small childieii While 
these giowths aic onI\ licnign in 
young sulijccts, they ncxcithclcss 
show a milked tciukncv to lecui 
When tlic\ ocelli iltci middle life 
they should lie looked upon with sus- 
jiKioii Jubciculons giowths of the 
laiynx mac be taken foi iiapilloinata 
Fibroma — Fibioniata may be as- 
similated to nasal polypus, though 
they aie moie opacjiie and resistant to 
piessuie lliey aie smooth and usu- 
ally sessile oi pear-shaped, may be 
whitish giay or reddish, the lattei 
color being due to sanguineous ex- 
tiavasation, through coughing, hem- 
ming, etc They aie generally found 
near the anteiior commissure upon 
the cords, below them, or upon the 
ventriculai bands They sometimes 
become suflflciently large to com- 
pletely fill the larynx and cause as- 


phyxia Overuse of the voice is also 
thought to be their mam cause, they 
are usually found m men 

The other vaiieties of benign 
growths occasionally met with in the 
laiynx are cysts, angioma, chon- 
droma, adenoma, lipoma, myxoma, 
and amyloid and thyroid tumors 
Pachydermia laryngis is sometimes 
considered a tumor 
TREATMENT — In smgeis^ nodes 
rest is the hrst requisite, talking espe- 
cially being as much as possible 
avoided The local use of astringent 
solutions IS generally useless The 
local application of chromic acid with 
a suitable instrument and by an 
expel t, oi galvanocauterizations, or, 
jigain, the use for sufficiently large 
giowths of the laryngeal forceps, 
cilone affoids satisfactory results 

In the siirgicTl treatment of 
singcis iKxles the writer considers 
rcnu)\ il 1)> galvanocautery prefer- 
ihk to ihl ition forceps or curette 
J he unouiit of tissue removed can 
be more ex ietl> gauged, and the 
se ihng of the \esscls and lymphatics 
])} the he it geiiei ited does much to 
prc\knt postoper iti\ e infection C 
T Kotnig ( \nn lies des mal de 
1 oreille, cte , Nov , 1910) 

\\ bile the so-called “singers' 
iHKlule (chorditis nodosa) usually 
occurs in singers and public speak- 
ers, It may occur in anyone who 
habitii ill> misuses the \oiee While 
f lulty breathing is a f letor, the prin- 
cipal causes ire the overtension of 
the extrinsic and intrinsic muscles of 
the larynx Kyle says that nodes are 
usually located near the junction of 
the anterior and middle thirds of the 
cord, but the writer's experience is 
that they occur near the junction of 
the middle and posterior thirds 
The main treatment of the condi- 
tion should be training the patient to 
properly use his voice and respira- 
tory apparatus, which seems to him 
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a much more satisfactory method 
than operation After the patient has 
learned to use the voice properly, the 
cause IS removed and the nodule will 
not reappear F B Laurent (Jour 
Amer Med Assoc, Sept 30, 1911) 

In the cases of all other be- 
nign growths removal is also neces- 
sary In small, sessile growths this 
may sometimes be accomplished by 
chromic acid or galvanocautery As 
soon, however, as a neoplasm reaches 
beyond the dimensions of a split pea, 
removal with forceps, Fauvel’s or 
Mackenzie’s, or better with the Jack- 
son or Brumngs instruments, should 
be resorted to, after anesthetizing the 
larynx with a 20 per cent solution of 
cocaine Tracheotomy sometimes be- 
comes suddenly necessary when the 
growths are large General anes- 
thesia under such circumstances can 
rarely be used, lest the saturation of 
the pulmonary residual air with the 
anesthetic cause death Benign tu- 
mors do not recur at the same spot, 
if they recur at all 

Three cases in which diffuse re- 
current papillomas of the larynx, 
after operation, underwent retrogres- 
sion under treatment of S Gm (75 
grains) daily for two weeks, then 
05 Gm (7j4 grains) of calcined mag- 
nesia daily for a prolonged period 
In veterinary medicine papillomas 
are very frequent, especially in the 
mouths of dogs, and the heroic, 
while empiric remedy is calcined 
magnesia Claoue (Annales des mal 
de I’oreille, etc. No 1, 1911) 

Case of papilloma of vocal cords 
cured by radium The patient had 
had her larynx cleared out every six 
months for over forty-seven years 
by means of cutting punches A 
second case, in a girl of seven- 
teen years who had an unusually 
sweet singing voice, became hoarse 
on account of the proliferation of 
these papillomata, which covered the 


whole of one •vocal cord and two- 
thirds of the other The writer did 
a tracheotomy under ether anes- 
thesia, and through this wound 
passed a wire up through the larynx 
into the mouth He thus drew up 
into the larynx a small smooth 
capsule containing 100 mg of 
pure radium, which thus occupied a 
position between the vocal cords, 
where it w as held for thirty minutes, 
the anesthesia being kept up through 
the tracheotomy wound Three 
months after this one treatment no 
trace of the growth remained, the 
cords being entirelj healthy in ap- 
pearance and presenting no sign of 
disease or scar Abbe (Med Rec , 
Apr 13, 1912) 

MALIGNANT TUMORS 
The proportion of malignant as 
compared to benign growths, as 
shown by Semen’s statistics, is about 
1 to 7, but the fact that the former 
are more likely to be reported than 
the latter would tend to suggest that 
this propoition is fallacious One 
malignant case in 20 would, judg- 
ing from the specialist’s average ex- 
perience, probably be neai er the truth 
CARCINOMA —Cancer of the 
larynx is somewhat more frequently 
observed in men than women, and, as 
IS the case with this \ ariety of growth 
in other parts of the organism, the 
majority of cases, about 66 per cent , 
are observed in subjects between the 
fortieth and sixtieth years Cases are, 
though rarely, met with in children 
Epithelioma is the variety usually ob- 
ser\ed, though all forms of cancer, 
ever scirrhus, have been encounteied 
in this situation 

Besides the symptoms observed in 
other forms of laryngeal tumor, 
hoarseness, dyspnea, cough, etc , glan- 
dular enlargement in the neck, and 
dysphagia usually appear, sometimes 
early in the history of the case Pain, 
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another featuie not complained of m 
benign tumois, is quite a prominent 
symptom and in some cases becomes 
intense and of a shaip, lancinating 
character In the majority of cases it 
radiates towaid the eai The bieath 
IS fetid, the general health is under- 
mined thiough geneial toxemia and 
deficient nutiition, and death usually 
occuis fiom exhaustion In some 
cases, howevei, ulceiation thiough the 
coats of a laige arteiy may cause sud- 
den death from hemoiihage, fatal 
pneumonia may be bi ought on by the 
aspiration of detiitus, oi asphj-xia may 
be induced through the entiance into 
the laiyngeal apertuie of masses of 
food 

The laiyngoscopical image ahoidtd 
at fust vanes gieatly in ditteient 
eases and aeeoiding to the location 
It ni<i> at Inst leseinldc i lienign 
tunioi, and be taken foi it, one eoid 
ma} siniply be enlaigcd lounded at 
the edge, and slightly congested, i 
small uleei, icsenibling an abiasion, 
ma^ suggest s\ pliilis, especi ilh when 
the edges of the uleei .ne shup-eut 
and yellowish, a gi i\ ish piojeetion 
oi uleei in ly suggest tulici culosis, etc 
Itliminalion In cvannniiie; the sputa 
loi tubeiele bacilli, oi the administia- 
tion of iodide of potassium, is often 
neeessaiy m such cases to deteimine 
the title natui e of the giowth, and 
sometimes a small piece must be 
nipped oft with foiceps foi micio- 
scopic examination I he develop- 
ment of the tumor is also iriegulai 
Fungous masses, buiiovvs, masses of 
neciosed tissue, and thick secretion, 
etc , make up a picture that is never 
forgotten when once seen 

The chances of recovery aie abso- 
lutely ml when an early operation, in- 
cluding thorough removal of the 


giowth, cannot be earned out When 
such a piocedure can be resorted to 
satisfactoiily the prognosis becomes 
c omparatively favorable 
TREATMENT — The safest rule 
as to the extirpation of laryngeal car- 
cinoma lesumes itself into instru- 
mental methods whenever the case is 
seen near its mcipiency If there ap- 
peal s, after careful examination, to 
be no pel iphei al involvement, and the 
giowth is so situated that it can be, 
as it vvei e, punched out with consider- 
able sui rounding tissue with special 
cutting foiceps, this should be re- 
soited to An ulceration or thicken- 
ing iieai oi at the edge of a cord or a 
ventiiculai band ma}- thus be enu- 
cleated Such cases aie unfortunately 
compaiativel} raie, and the larvn- 
CHilogist IS usually consulted when 
the cancel oils piocess has alieady ad- 
\ anced bcv'ond this comparatively 
simple jniiccduic I'Xcision then af- 
fiiids the onl\ jiioceduie capable of 
illoiding some chance of lecovery 
It is now advocated b^ most experi- 
enced 1 11} ngologists when the limits 
of the tin 1 old caitilage are not 
pissed, that is to say, when only the 
tissues ii.'itltin the laivnx proper are 
nnoUed and when theie is no glan- 
dulai enlaigement I ocal applications 
of acids cautciy, ai seme, etc , but 
stinml ite the development, and are 
thciefore moie huitful than beneficial 
1 o assuage the suffeimgs of the pa- 
tient, much can be done The in- 
sufflation of orthoform oi the local ap- 
plication of a cocaine solution before 
meals to the uleei ating tissues enables 
the patient to swallow his food 
When he can no longer do this, a 
stomach-tube or a large rubbei 
catheter may be introduced alongside 
the growth, into the pynfoim sinus. 



LARYNX, DISEASES OF (SAJOUS \ND SCARLETT; 


299 


and the patient fed through it with 
nourishing liquids milk and cream, 
soft-boiled eggs, broths, etc 

Tracheotomy, early in the case, 
when laryngectomy cannot be per- 
formed, by giving rest to the larynx 
seems to stay the progress of the 
growth It should be performed low 
down and under strict antiseptic pre- 
cautions When the tissue involved 
includes only the soft structures, a 
laryngofissure, or thyrotomy, and re>- 
moval of the entire growth, may give 
the necessary relief When the dis- 
ease is more extensive, but still con- 
fined to one side of the larjnx, a 
hemilaryngectomy may sometimes be 
1 esorted to with beneficial results A 
complete laryngectomy is done only 
in extreme cases and promises \try 
little for the life or comfort of the 
patient 

Detaih of 28 cases of cancer of the 
larynx in which the writer operated 
during the last ten >ears In 18 cases 
with an interval of over three years 
since the operation, 8 of the patients 
are free trom recurrence to date, in- 
cluding 4 out of 5 treated by laryngo- 
fissure, 2 out of 10 treated by partial 
laryngectomy, and 2 out of 3 treated 
by complete laryngectomy Koschier 
(Wiener klin Woch, July 8, 1909) 
There are very few organs in the 
body from which cancer — diagnosed 
in time — can be remo\ed with as 
good prospects of a complete cure 
as from the throat The writer has 
encountered 48 cases of primary 
endolaryngeal cancer, the patients all 
male but 8, and all were over 40 ex- 
cept 1 woman in the twenties and 
1 man and 1 woman in the thir- 
ties The proportion of permanent 
cures without local metastasis was 
thus SO per cent in the thyrot- 
omy cases, 20 per cent of the 
5 cancers removed by the endo- 
laryngeal route, and 20 per cent of 
the 5 removed by total resection of 


the larynx Thyrotomy ma> be re- 
garded as an efficient means of cur- 
ing cancer in the larynx if diagnosed 
early E Schmiegelow (Ugesknft 
f Laeger, July 21, 1910) 

The writer had 10 cases, all of 
which were in men between 43 and 
68 years old He made a laryngo- 
fissure in all cases and lost no case 
from the operation Only one of the 
patients is dead as a result of a local 
recurrence Laryngofissure alone has 
gnen a lasting cure in 80 per cent 
of the cases The resort to a second- 
ary excision of the larvnx in the 
cases of local recurrence has raised 
the percentage to 90 St Clair 
Thomson (Brit Med Jour, Feb 17, 
1912) 

Early cancer of the larynx is the 
most curable cancer, it is intrinsic, 
Its diagnosis can be made early, and 
the in\olvement of the lymphatic 
glands occurs late The writer has 
performed 24 laryngectomies with a 
7 per cent operative mortality The 
principal disabilities after operation 
are the peculiar \oice, the personal 
appearance of the patient, and the 
predisposition to pulmonary troubles 
Among the special dangers are pneu- 
monia, local infection, mediastinal 
abscess, \agitis, and reflex inhibition 
of the heart and respiration through 
mechanical stimulation of the supe- 
rior laryngeal ner\es G W Cnle 
(The Laryngoscope, Dec, 1912) 

SARCOMA — Sarcoma, according 
to Gurlt’s statistics as quoted by Bos- 
worth, occurs once in the larynx in 
every 848 cases of this form of tumor 
met with, while general a\erage of 
the cases reported by various ob- 
servers would place the relative 
number of cases of laryngeal sarcoma 
as compared to laiyngeal carcinoma 
at 1 in 23 It may be either primary 
or secondary 

As IS the case with carcinoma, it 
may occur in any part of the larynx, 
but with a predilection for the vocal 
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cords The yellow coloi of saicoma 
as compared to carcinoma, which is 
usually 1 eddish at the stait , the globu- 
lar or lounded surface as compaied to 
the ulcerative piocess observed eaily 
in the lattei, and slower growth are 
impoitant featuies, but the diagnosis 
should invaiiably be veiified micro- 
scopically The mixed forms are 
sometimes met with, e g , fibro-, 
myxo-, chondio-, angio-, adeno-, and 
melano- sarcoma The subjective 
s>mptoms aie not usually as seveie, 
indeed, the patient ma> otheiwise be 
in excellent health, as witnessed in a 
case seen by myself, and to all intents 
and pui poses the case niaj. simulate 
in tins paitKulai a benign tunioi 

TREATMENT — b ul^ extirpation 
of the gunvth altoids a fai bettei 
jnognosis than when caicinoma is 
picscnt, since glandulai inxtihcmcnt 
occui s lalci \\ hen the tuinoi has in- 
\ohcd the gicatci pait of the laiynx, 
laryngectomy should be icsoitcd to 
In inopciablc cases radium and the 
Rontgen rays nia^ be used to ad- 
\antai>e 1 hey ue also used to pic- 
\ent leeuiieiice when cxtnjiition his 
been lesoitcd to 

INJURIES OF THE LARYNX — 
External injuiies to the Hi^mx may 
be the icsult of contusions wounds 
of \aiious soits and fiactuies The 
symptoms pioduced aie usually pro- 
poitionate to the amount of damage 
done Contusions may pioduce pain 
on speaking and swallowing, hoai se- 
iiess, and aphonia, and on examination 
show ledness and swelling, ecchy- 
mosis, or even a free hemorrhage 
Punctured wounds of the larynx may 
produce marked dyspnea as the result 
of the compression of the trachea by 
an extensive cutaneous emphysema 
Incised wounds may produce con- 


siderable damage, according to the 
tissue or structure cut In these cases 
the hemorrhage must be controlled 
and the danger of suffocation averted 
by tracheotomy 

Fractures are pioduced in a way 
similar to contusions, le , by an ex- 
tei nal blunt for ce The older the per- 
son, the greater the possibility of a 
fracture on account of the normal 
ossifying processes The fracture 
usually occur s in the thyi oid cartilage, 
and luns vertically Flattening and 
bioadenmg of the cartilage, displace- 
ment, oi abnormal mobility and crepi- 
tus maj be ascertained Ice should 
be applied to conti ol the swelling and 
the expectant ticatment adopted 
Internal mjunes to the larynx may 
occur fiom cauterisation and scald- 
ing, uninlentiunal opeiative lesions, 
ind luptuie and hemorrhage from 
musculai o\ ci sti ammg The treat- 
ment depends upon the symptoms 
pioduced 1 he use of menthol pas- 
tilles Ol the instillation of a 10 to 20 
j»ci cent solution of menthol in oil 
ma\ ha\c a bcneliei il effect when the 
laijnx has been eauteiized or scalded 
Militarj statistics show that laryn- 
Rotracheal injuries are not frequent 
Wounds of the neck may be taken as 
aliout 3 pel cent of the total wounds 
In an experience with several thous 
and wounded the authors have found 
oiile about 30 wounds of the larynx 
and trachea 

The immediate results of laryngo 
tracheal injuries are hemorrhagi, 
emphjsema asphyxia, and sudden 
death In the great majority of cases 
of penetrating wounds of the laryn 
gotracheal tract, the respiration was 
compromised to such an extent that 
tracheotomy was necessary to save 
the life of the patient Besides this pre- 
liminary preventive tracheotomy, the 
wound, as is the common practice in 
all war mjunes, must be opened up 
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and cleaned and foreign bodies, etc, 
removed These procedures consti- 
tute the immediate treatment 
The results consecutive to laryngo- 
tracheal injuries are classed by the 
authors as (1) edema of the laryn- 
geal mucosa, (2) suppurations, (3) 
inflammatory stenoses, (4) paralyses 
Such results may necessitate a second 
tracheotomy This should be sys- 
tematically performed Inter-crico- 
thyroidean laryngotomy ought never 
be done, according to the opinion of 
the writers Moure and Conuyt 
(Revue de chir , xxxv, ii sem i, 1916) 

LARYNX AND TRACHEA, 
SURGERY OF 

THYROTOMY — Thyrotomy is 
calculated to expose freely the interior 
of the larynx for the removal of for- 
eign bodies and tumors To admit 
air into the respiratory tract, how- 
ever, in diphtheria, laryngeal edema, 
etc , it IS not satisfactory, as a rule, 
being too close to the lesion for the 
relief of which it is practised When 
a foreign body is impacted above the 
vocal cords and cannot be removed 
from above, it not onlj facilitates 
breathing, but also the removal of the 
offending mass Tumors of the 
larynx, when situated within the 
larynx proper, are brought within 
easy access, and may be thoroughly 
scraped off 

The operation consists in a vertical 
incision through the skin in the 
median line and splitting of the 
thyroid cartilage underneath Care 
shoula be taken to open the latter at 
the junction of the two alae, as either 
cord may be injured if the median line 
IS not closely followed A sharp and 
strong bistoury is required In some 
cases the cartilage is ossified and a 
fine saw must be employed The op- 
eration IS comparatively bloodless 

There is always danger of impair- 


ing the \oice, and it is advisable to 
close the wound as early as possible 
and with the utmost care, so that the 
vocal cords will be in the same rela- 
tive position as before the operation 
Some operators, when the laiynx has 
been cleared of tumors, and when air 
must be artificially admitted into the 
trachea, extend the incision, perform- 
ing a laryngotracheotomy in addition 
to the thyrotom). , close up the th\ roid 
wound, and insert the tube below 
LARYNGOTOMY —In case of 
emergency — le, when, through the 
presence of a foreign body, an injury, 
edema, etc , air must aitihcially be 
admitted into the larynx — this opera- 
tion is very satisfactor3- It consists 
in an incision through the cricothy- 
roid membrane in the median line 
from the thyroid cartilage down to 
the first tracheal ring After incising 
the skin and on reaching the crico- 
thyroid membrane beneath, an artery 
— the cricothyroid — is met with, this 
should be pushed aside and the mem- 
brane incised perpendiculaily In do- 
ing this, care should be taken to pene- 
trate the tracheal mucous membrane, 
w’^hich tends to become detached and 
sacculated, thus blocking the trachea 
A small tracheotomy tube should be 
used, and removed as early as prac- 
ticable, necrosis of the cricoid or thy- 
roid cartilages being otherwise likely 
LARYNGOTRACHEOTOMY — 
When in laryngotomy the operation 
is extended so as to include the cri- 
coid cartilage and the first ring of the 
trachea — not lower, lest the isthmus 
of the th>roid body be encountered — 
the piocedure becomes a laryngo- 
t)acheotomy When the patient is on 
the verge of asphyxia, technical nicety 
must sometimes be sacrificed to the 
urgency of the case The trachea 
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must immediately be opened, wliethei 
hemoiihage be feaied oi not, by a 
perpendiculai incision in the skin and 
one a little shoitei through the walls 
of the ti achea If nothing but a pen- 
knife IS at hand, this may be used 
when cleansed, and two hanpins bent 
flatwise into letteis S may be em- 
plo 3 '^ed as hooks to keep the wound 
gaping while the patient’s lespiiation 
becomes noimal Befoie incising the 
skin, howevei, it is always well to 
trace lightly, with a soft pencil, the 
site of the incision t i , the middle 
line If this piecaution is neglected, 
the incision is almost always iiieg- 
ulai , indeed, the knile ma} not entci 
the tiachta at all, but suddenly plunge 
to one side of it ^\ hen the outline ol 
the incision is diawii the skin should 
he held liiinlv down in its piopei 
place with the thumb and middle 
fmgci of the left hind while the light 
does the cutting d he isthmus ot the 
thjioid should be axoided if possible, 
but this is oileii dilticult owing to the 
shoi t dist nice between it and the eii- 
eoid caitil ige abo\ c 
TRACHEOTOMY — 1 he \aiious 

eonditions m wliieli this opei ition is 
indieated in i\ be duided into thiee 
classes 1 1 hose in which a moibid 

pioeess suddenly oi gi ulu illy leduees 
the laij/iigeal lumen ind nnohes the 
piobabilit}' of asph} \ia, such as diph- 
thciia, cioup, edema, paiah sis malig- 
n lilt disease, etc 2 those in which 
physiological lest tends to i educe the 
acti\ity of the moibid pioeess and 
delay its progiess, such as laij^ngeal 
tuberculosis and syphilis 3 Those in 
which an impacted foreign body can- 
not be removed thiough the glottis 
This operation, though apparently 
easy, is by no means so in the fiist 
class of cases mentioned, owing to 


lapid peipendicular motions of the 
trachea when violent effoits at res- 
piiation aie made In the second 
class theie is, as a rule, no dyspnea 
hence the opeiation, in a thin subject 
especiall>, is less difficult, since the 
ti achea is quiescent except when the 
patient swallows The same may be 
said of the majority of cases included 
undei the thud class 

It is not always possible to anes- 
thetize fully the patient when a 
stenotic disoidei so compromises the 
lespiiatioii as to lender expiration 
difficult, as IS the case m tumors sit- 
uated beneath the \ocal coids, the 
lesidual an becomes so satuiated with 
the aneslhelie that dangerous symp- 
toms maj appeal if the agent used be 
pushed small amount of ether 

undei such eiieumstances usually 
suffices to dull sensation, this being 
luithei assisted b\ the impei feet oxy- 
genation oc cm ling as a lesult of im- 
piojiei bieithmg 

1 he ojiei ition is pcifoimed as fol- 
low s 1 he j) itieiit IS jilaeed on a 
t ible md the shouldcis aic laisedon 
a pillow' so as to cause extension of 
the neck W ith a blue jieneil, a line 
stalling fioni the ciieoid 5 to 7 cm 
downw lid exictK in median line, is 
diawn — tile tiacing foi the incision 
Ibis should include the skin and 
jdatesma niood-\ essels should now 
be watched foi and if any aie met 
with, the} should be tied if at all im- 
poitant, oi i:)ushcd aside if possible 
W Diking down, cutting only on the 
giooved diicctoi, and stiictly foHow- 
ing the axis of the ti achea, the rings 
are soon i cached If the vessels have 
leceived proper attention, the wound 
should be comparatively dry The 
tenaculum is then used to steady the 
trachea, and, an assistant holding the 
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lips of the wound apart with hooks, 
the three rings, including the cricoid, 
ai e cut, if need be A violent inspira- 
tion then occurs, followed by the sud- 
den expulsion of mucus, blood, or 
diphtheritic membrane if any be pres- 
ent a dangerous feature for the sur- 
geon if he IS not on his guard At 
this time, the patient often ceases to 
breathe for several seconds Though 
he practically always recovers, the 
opening should be carefully examined 
lest a mass of membrane, a plug of 
mucopus, or a foreign body be the 
cause of the arrest of breathing If 
It is prolonged, artificial breathing 
should be resorted to, or the patient 
should be slapped on the back and 
suspended by the heels Finally, as 
a rule, the patient takes a deep breath 
and the respiration continues normal 
The cannula is immediately intro- 
duced, the sponges being taken off at 
the same time The flow of blood 
ceases almost immediately upon the 
restoration of the normal breathing, 
for prudence’s sake, however, the pa- 
tient should be raised and leaned for- 
ward, so as to cause what blood might 
ooze from the wound to flow exter- 
nally, instead of into the trachea 
When the operation has been satis- 
factorily performed, the external 
wound above and below the tube is 
closed by univeisal suture clamps or 
regularly inserted sutures, care being 
taken to appioximate and adjust the 
edges accuiately The lower end of 
the wound should remain open for 
drainage 

Keen introduces a silk suture into 
the trachea on each side of the in- 
cision and through the skin, ties the 
ends, and leaves them hanging long 
This provides a permanent retractor 
with which the surgeon can at any 


time open the trachea If no trache- 
otomy tube IS at hand, an elastic band 
tied around the neck can be used to 
connect the free ends of the ligatures, 
and so keep the trachea patent for free 
respiration 

Siher tubes are to be preferred 
when the instrument is to be worn a 
long time, aluminum tubes are the 
best when they are to be remo\ed 
soon, since the metal is corroded by 
the secretions The hard-rubber tubes 
are clumsy and become quickly sat- 
urated and foul A double tube — the 
largest that can be easily accommo- 
dated — should alv ays be employed 
It should also be carefully tied with 
tapes, around the neck, particularly in 
children 

During the operation, and as long 
as the patient is confined to his room, 
generally about a week, the atmos- 
pheie should be kept at a tempera- 
ture of not less than 80° F (26 7° C ) , 
and maintained in a moist state by 
means of steam, obtained by boiling 
water in the apartment In short, the 
object should be to furnish the lungs 
with air possessing as nearly as pos- 
sible the properties it would possess 
if It were inhaled through the nose 
To further attain this object, the 
foreign particles floating in the atmos- 
phere can be arrested at the mouth of 
the cannula by straddling a piece of 
thin muslin over it, care should be 
taken, however, not to attach it so as 
to iiiteifeie with the free discharge of 
mucus The best means is to tie a 
thin muslin handkei chief around the 
neck above the cannula, letting it 
overhang its orifice This not only 
prevents the ingress of dust during 
inspiration, but also serves to prevent 
the regurgitation of mucus, which 
often takes place without such a con- 



304 


LARYNX, DISEASES OF (SAJOUS AND SCARLETT) 


trivance, when a coughing spell forces 
the discharges up to the mouth of the 
tube 

An impoitant point is to keep the 
cannula as free as possible from the 
copious discharges which are formed 
foi a couple of days after the opeia- 
tion An intelligent attendant should 
be carefully instructed to withdiaw 
the innei cannula eveiy two hours, to 
cleanse it caiefully with hot watei, 
then to reintroduce it into the outei 
tube aftei having ehectively freed the 
cavity of the lattei of any mucus that 
might have accumulated theie This 
may be done by means of a feathei, a 
piece of sponge, oi absotlient cotton 
secuiely and tightly fastened to a 
suitalily bent piece of thin biass wnc 

Ihe p ititnt should be pio\ided 
witli two coiniilete cannulas so as to 
occasionally be able to \\ ithdi aw the 
outci tube also and cleanse it thoi- 
oughly Ihis can be done aftei a 
couple of dMS, the wound IniMiig h id 
time to assume the shape of the outei 
eannula, thus enabling it to lemam 
jjatulous foi a shoit tune aftei the in- 
strument has been withdiawn eoin- 
2J)lete 1 he estia eannul i, picMousl} 
wanned to a\oid exciting cough, 
should be intiodueed iinmediatel) 
upon the withdiawal of the othei, 
using, to assist its entiance, a Cohen 
pilot Ibis mstiumcnt, intiodueed 
into the outer cannula, pi csents a 
blunt-pointed knob w'hieh separates 
what tissues might impede the prog- 
ress of the latter It should, of course, 
be instantly withdrawn as soon as the 
tube IS in position The occasional 
(once or twice a week after the first 
few days) withdrawal of the tubes 
serves also to avoid what danger the 
con o Sion of a metallic cannula might 
incur Cases have been reported in 


which pieces of such a cannula, broken 
off at an eroded point, occasioned 
alarming symptoms 
Occasionally, granulations are formed 
at the exteinal tiacheal orifice, and m 
the tiachea itself, the latter being 
especially the case when a fenestrated 
lube is employed Stiong astringent 
solutions sometimes suffice to destroy 
tliem, in some cases, however, sur- 
gical measures ai e necessary 

When the cannula is to be with- 
diawn peimanently, the natural 
bieathing poweis of the patient 
should be tested by closing the aper- 
tui e of the cannula w ith a stopper If 
this is borne without difficulty, the m- 
stiument ma} be w'lthdiawn, but kept 
within eas\ leach, with pilot in posi- 
tion foi sudden iciilacmg if neces- 
sai} \s a lulc, howc^er, this is not 
lequiied, and the wound closes up 
ciftei a fev\ daj s to imalh^ heal com- 
plete 1\ a week oi two latei 

Ihe eannula has oecasionally to be 
woiii {lei m iiieiith tile patient, to 
spe ik, lieing obliged to i:>lace his 
lingei upon the external oiiening In 
this c ISC 1 uei s ti leheotomy tube, 
the innei cannula eif which contains a 
sihei jie i, whose objeet is to ariest 
the exjuied euiient of an, so as to 
enable it to pass between the vocal 
bands, wall be found \ciy useful, ren- 
dciing the use of the fingei to close 
the tube unnceessaij 

PARTIAL LARYNGECTOMY is 
a more extensne opeiation than thy- 
lotomy In addition to the growth 
and the invoh ed soft tissue, a portion 
of the caitilaginous framework is 
likewise removed 

Partial laryngectomy is indicated 
when malignant growths are limited 
to one side and there is every reason 
to suspect that the cartilaginous and 
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the deeper structures are also involved 
in the process 

COMPLETE LARYNGECTOMY 

IS performed only when the malignant 
disease is so extensive that relief can- 


he should be able to leave the hos- 
pital in about two weeks 

Charles E de M Sajous, 

Philadelphia, 

AND 


not be secured from the simpler and 
less radical measures Even should 
the patient recover from the opera- 
tion, the condition of the individual 
without his larynx is a pitiable one 
After the usual preparation, the pa- 
tient is placed m the Trendelenburg 
position, a preliminary tracheotomy 
performed, and the administration of 
the ether continued by the insufflation 
method Following the incision in 
the median line, the soft structures are 
separated from the larynx as far as 
the anterior wall of the esophagus 
A heavy anchor suture is passed 
through the first and second tracheal 
rings on either side and fastened to 
the skin to prevent the trachea from 
falling into the mediastinum The 
tiachea is then se\ered from the cri- 
coid ring with a sharp scalpel, and its 
posterior surface from the esophagus 
with the finger or a blunt instrument 
as far as the arytenoid cartilages, 
when It IS severed by a transverse in- 
cision The wound in the anterior 
pharyngeal wall is closed by suturing 
together the lower pharyngeal and the 
thyrohyoid membranes After closure 
of the skin incision, a thin piece of 
moist gauze is placed over the 
tracheal stump, which has been se- 
curely fastened to the skin, to moisten 
and filter the inspired air The foot 
of the bed is elevated until the pharyn- 
geal wound IS healed and the patient 
can take food by the mouth This is 
usually in about four days In the 
mean time he is fed by the rectum If 
the shock has not proven too great 


Rufus B Scarlett, 

Trenton 

LAUDANUM See Opium 
LAVAGE OF THE STOM- 

ACH* — By this IS meant washing out 
the stomach with water or other fluids 
through a stomach-tube or catheter and 
then siphoning it off Performed with 
proper precautions, this therapeutic pro- 
cedure IS both useful and devoid of danger 
APPARATUS — ^An ordinary siphonage 
apparatus should be employed, as it is less 
liable to injure the gastric mucosa than 
the stomach-pump A soft-rubber stom- 
ach-tube IS attached by means of a small 
length of glass tubing to a piece of rubber 
2 or 3 feet long into the free end of which 
IS inserted a glass funnel holding about 
a pint The stomach-tube, about 30 inches 
(75 cm ) long and from % to inch (6 
to 12 mm ) in diameter, should have a 
closed tip and two fairly large lateral 
openings (to give passage to solid par- 
ticles of food) as near as possible to the 
tip, on the tube should be a mark indi- 
cating the distance from the upper incisor 
teeth to the stomach 

For use in infants a soft-rubber catheter 
(16A — ^24F) provided with a large lateral 
fenestra and joined by glass connection 
to 2 feet (60 cm ) of rubber tubing, to 
which an 8-ounce (240 c c ) glass funnel 
IS attached, is desirable A mouth gag 
may also be required 

Before and after using, the whole ap- 
paratus should be cleansed and sterilized 
by allowing it to he in an antiseptic solu- 
tion and afterward rinsing in lukewarm 
sterile water 

SOLUTIONS — For removing mucus 
from the stomach an alkaline mineral 
water (Carlsbad, Vichy), Carlsbad salt 
solution (1 250), or a solution of sodium 
bicarbonate (1 to 5 per cent ) may be 
employed at a temperature of from 90® 
to 100° F (32° to 38° C ) Not more than 


and the patient has not succumbed, l pint (500 c c ) should be introduced at 

6—20 
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a time, since more might overdistend the 
stomach The lavage is repeated until the 
stomach contents return clear, unless the 
patient's condition prevents 
TIME FOR LAVAGE— The best time 
for lavage is in the morning before the 
first meal, but if the patient's distress de- 
mands, It may be done three or four 
hours after the last meal In severe cases 
both morning and evening lavage may be 
necessary 

TECHNIQUE — The patient sitting in 
a chair or semiupright in bed, with hib 
head bent slightly forward (to allow 
saliva and vomitus to escape from the 
mouth), faces the operator A child may 
be held by a nurse in the same position 
If gagging is excessive, brush or spray 
the throat with a S per cent solution ot 
cocaine All dentures (artiliei ihtootb 
plates) should be removed and the chest 
and lap protected liy a 1 irge towel or 
apron A sni dl basin in the p iticnt s 
hands will be necessary to rcccnc any 
saliva or \()niitus Moisten the tube with 
glycerin or water and piss it along the 
roof of the mouth until the csopli igus is 
reached Instruct the pilunt to sw illow 
and the tube will be c irricd on into the 
esophagus, when the tube is then i ipidly 
pushed on into the stom leh If the stom- 
ach contents do not imniedi itcl> ippe ir 
in the funnel the 1 ittci should be lowered 
and the contents si[)honed off Slight 
cpigistne pressure ni ly be re(iuire<l 

Having remo\e.il the stom leli etintents 
or been isMiied th it the MscUs is enipt> 
pinch the tube, close to the pitients 
menith, elev ite the funnel slightly, ind Idl 
It with the solution Ueinove the com- 
pression from the tube ind allow alnieist 
all the contents of the funnel to How into 
the stom leh, reserving sufheient iluid tei 
start the siphe)n ige The stomach con- 
tents are then siphoned back into the 
funnel, by lowering the latter, and are 
discarded, taking care to see that approxi- 
mately the same quantity that was intro- 
duced returns This process is repeated 
several times, and it is desirable that the 
patient move about and change his posi- 
tion to a recumbent one, that all portions 
of the stomach may be reached and 
cleansed of its mucus 

The tube is removed, by allowing a 


small quantity of fluid to remain in the 
funnel, and, as the tube is slowly with- 
drawn, this IS allowed to dram back into 
the stomach until the tube is in the 
esophagus Then pinch the tube tightly 
to prevent the solution from escaping into 
the larynx or mouth The tube must not 
be removed from the stomach empty, as 
the mucous membrane may be sucked up 
into the openings of the tube and suffer 
laceration or injury 

In the insane or in unruly children 
the tube may be passed through one of 
the nostrils, but in this case a smaller tube 
must be employed and it must be well 
lubne'ited W 

LEAD — Metallic lead (plumbum) 
lb not official, as it is not employed in 
medicine I ead combines with oxygen 
to form oxides, one of which (the 
>cllo\\) is official as well as with the 
acids and v\ ith chlorine, iodine, bromine, 
etc to form salts Of these salts the 
acetate is alone used internally to any 
extent although the iodide has also on 
raic otcasKuis been employed for altera- 
tive puiiioscs 

PREPARATIONS AND DOSE — 

I'liiuibi (111 f CIS U ^ P (lead acetate) 
[(CIl C. ( )( ))_, Pl)-^~31 PO], occurs in 
toloikss shiiimc; iKinsparent but 
cllh)icstcnt jinsmatic civstals or in 
Iicaw, white misses having a slightly 
uetous o(k)i ind a sweetish, astrin- 
gent ind 1 ilci met illie taste It is solu- 
ble in 2 jiaits of cold and pait of 
boiling w itcr in 30 jiaits of cold alco- 
hol and 1 jiart of boiling alcohol, in 3 
I arts of chloioform and in 5 paits of 
glycerin Dose, 1 grain (0 06 Gm ) 

Pln7nbi wdidiun U S P VIII (lead 
iodide) [PbljJ, occurs as a heavy, 
blight-yellow, odoiless and tasteless 
powdei, which is pcimanent in the air 
It is soluble only m about 1300 parts of 
cold water and in 200 parts of hot, very 
slightly soluble in alcohol, but soluble 
in solutions of the fixed alkalies, of 
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potassium iodide, and of sodium thio- 
sulphate Dose (unofficial), 1 gram 
(0 06 Gm ) 

Pl^lmh^ wtras, U S P VIII (lead 
nitrate) [Pb(N03)2], occurs in color- 
less and transparent or white and nearly 
opaque crystals, odorless, with a sweet- 
ish, astringent taste, and permanent in 
the ail It IS soluble in 1 85 parts of 
water, but almost insoluble in alcohol 
Used externally 

Plumbi ovtdum,\J S P (lead oxide, 
litharge) [PbO], occurs m a heavy, 
odorless, tasteless, yellowish or red- 
dish-yellow powder, practically in- 
soluble in water and insoluble in alco- 
hol, but soluble in acetic or dilute 
nitric acid and in warm solutions of 
the fixed alkali hydroxides 

Liquor plumhi subacetatis, U S P 
(solution of lead subacetate, Goulard’s 
extract), is a liquid which should con- 
tain in solution not less than 25 per 
cent of lead subacetate [approxi- 
mately Pb20(CH3 000)2], and is 
made by adding a solution of lead 
acetate to powdered lead oxide and 
boiling 

Liquor plumbi subacetatis diliitus, U 
S P (diluted solution of lead sub- 
acetate), is made by dilution of the pre- 
ceding and contains about 1 per cent 
of lead subacetate Used externally 

Ceratum plumbi subacetatis, N F 
( cerate of lead subacetate , Goulard’s 
cerate), is made from 20 parts each of 
solution of lead subacetate, wool fat, 
and paraffin, 38 parts of white petrola- 
tum, and 2 parts of camphor Used 
externally 

Emplastrum plumbi, U S P (lead 
plaster, diachylon plaster), is made by 
precipitating a solution of 5 parts of 
soap in hot water with a solution of 3 
parts of lead acetate in hot water, wash- 
ing the precipitate (which consists of 


lead oleate) with hot water, kneading it 
to dry it, and rolling the product into 
cylindrical forms Used externally 

Emplastrum saponis, N F (soap 
plaster), is made by incorporating 1 part 
of soap, previously rendered semifluid 
with water, with 9 parts of melted lead 
plaster Used externally 

Unguentum diachylon, U S P (di- 
achylon ointment), is made by melting 
50 parts of lead plaster, adding 49 parts 
of olive oil and mixing thoroughly, al- 
lowing the mixture to cool, adding 1 
part of oil of lavender flowers, and 
stirnng the ointment until it congeals 
Used externally 

Unguentum plumbi lodidi, N F 
(ointment of lead iodide), contains 10 
per cent of lead iodide Used ex- 
ternally 

Lotio plumbi et opii, N F (lead and 
opium wash), consists of 175 parts 
of lead acetate, 3 5 parts of tincture of 
opium, and water enough to make 100 
parts Used externally 

Pilula opii et plumbi, N F (pill of 
opium and lead), contains 1 gram (006 
Gm ) each of powdered opium and lead 
acetate 

PHYSIOLOGICAL ACTION — 

Lead applied locally acts as an astrin- 
gent, causing a precipitate of albumin 
so dense that the underlying tissues are 
protected from the entrance of the 
metal and of any other irritants that 
may be present The relative absence 
of corrosion from lead is due both to 
this fact and that lead forms insoluble 
and consequently non-irntant salts with 
the strongly corrosive sulphuric and hy- 
drochloric acids Concentrated solu- 
tions of lead salts are, however, capable 
of inducing local inflammation There 
IS reason to believe that lead may be 
absorbed from the unbroken skin 
(Cushny) 
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Taken internally m theiapeutic doses, 
lead likewise acts as an astringent, and 
tends to dimmish the secretions of the 
gastrointestinal tract Beyond these 
effects the manifestations are those of 
poisoning — especially wheie the diug 
enters the system continuously in small 
doses, large single doses usually caus- 
ing no symptoms indicative of absorp- 
tion of the di ug The nitrate, the 
subacetate, and the acetate are poison- 
ous in the order named 

ACUTE LEAD POISONING — 
Acute poisoning is lare, but may occui 
when a soluble salt (notably the acetate) 
is taken in massive amounts (not less 
than 1 ounce is ncLCssiu to pioduce 
serious effects) The sjiniitoms are a 
sweet metallu taste in the mouth pain 
in the epu>astinmi and \omiting of 
white, milky-lookmg li(|uids oi white 
curds, mixed witli fond it my food was 
present in the stomach flic white 
color indicates the presence of lead 
chloride foimcd In intci iction with the 
hydiochloiic acid of the gistiic juice 
latei, nutation of the intestinal tricl 
occui s witli an increase ol pun and 
eithei dial rhea due to i;astiocntciitis oi, 
in some cases olistin itc consii]) iiion is 
noticed Ihe stools aic it times bl ick 
in color, from the action of tlic intestinal 
hydiogen sulphide, which foims lead 
sulphide The pulse in the more serious 
cases becomes lapid and tense, later 
weak and compiessible The face is 
anxious and may be either pale or livid 
Excessive thirst is present, with ciamps 
m the calves of the legs or musculai 
twitchmgs 

In fatal cases coma, epileptoid 
spasms, or collapse ensues Up to the 
point of reflex (irritative) involvement 
of the nerve-centers (spasm, coma, or 
collapse) the prognosis is good , fieyond 
this It IS unfavorable 


Treatment of Acute Lead Poison- 
ing — If there is reason to believe that 
any of the lead salt is present in 
the stomach, the stomach siphon may 
be used Any soluble sulphate, eg , 
magnesium sulphate or sodium sul- 
phate, will decompose the lead salt 
and foim an insoluble sulphate of 
lead , if used in excess the salts men- 
tioned will act as purges and wash 
out the offending mattei If a sul- 
phate be not available, white of egg 
or milk may be used Cramp and 
epasms mav be relieved by hot apph- 
cations to the abdomen and to the ex- 
tremities Pam mav be relieved by 
opiates 

In acute plumhism the writer urges 
care that the clothinq; worn during the 
attack 1)0 entirel> free of lead The 
skin should he cleansed by a full bath 
w itii friction or by successive local 
washings Mouth washings, careful 
cleansing of tlie teeth, and irrigation 
of the nasal cavities w itli warm saline 
solution arc indicated Prompt arrest 
of the colic with amyl nitrite or mtro- 
glycerin may be attempted with sub- 
sc<iucnt use ol erythrol tetramtrate or 
sodium nitrite Phe nitrites are 
nierclj luxiharics of atropine and 
morphme Removal of the bradycar- 
dia durm<>: kid colic was observed by 
the writer under moderate doses of 
belladonna tincture Where the pro- 
nounced anali^esic action of morphine 
IS no longer essential papaverine sul- 
phate, ■?'[ grain (0 04 Gm ) may be 
used to relax the intestinal spasm 
Constipation is often in the severe 
cases, best treated at first by daily 
colonic mj actions of warm water, 
purgatives by mouth increasing nau- 
sea and vomiting Later, the bowels 
should be caused to act at least once 
and preferably 2 or 3 times daily For 
elimination by diaphoresis a full dose 
of sweet spirit of niter 3 times, and 
later twice, a day is effectual L T 
de M Sajous (Ni Y Med Jour , Mar 
10, 17 and 31, 1917) 
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CHRONIC LEAD POISONING 
— ^The sources of poisoning by lead are 
very numerous Occupations in which 
lead IS employed, however, predominate 
as causative factors, and painters, 
white-lead-paint mixers or grinders, 
wall- and other paper- mill operators, 
glaziers, plumbers, electricians, type- 
setters, etc , are the victims in the great 
majority of cases 

Adulterated foods and liquids repre- 
sent the mam sources of poisoning 
among those whose occupations do not 
involve exposure Cooking utensils 
painted white inside, bread made of 
flour contaminated with a lead-filled 
grindstone, cake coloied with lead bi- 
chromate to avoid the use of eggs, im- 
perfectly burnt pottery, fruit-jars glazed 
with lead, tins of meat closed with it, 
etc , are many media through which 
lead can reach the system A fruitful 
cause of poisoning is water conveyed 
through lead pipes, the lead being slowly 
dissolved When, however, the water 
contains even a minute quantity of lime 
salts, an insoluble coating is formed 
which arrests all further action as soon 
as the inside of the pipes is completely 
covered Cosmetics, hair-dyes, face- 
powders, and leaden toys occasionally 
cause plumbism Lewin has obser- 
ved many cases from swallowed shot, 
holding shot in the mouth, inhalation 
of lead-laden air, lodged bullets, etc 
Constitutional Effects — Slow ab- 
sorption of lead, whether due to indus- 
trial or accidental causes, mainly affects 
the muscles, the peripheral nerves, the 
liver, and the kidneys The symptoms 
\aiy considerably in different cases 
Pallor of muscles and mucous mem- 
branes is an early result, fibrosis occur- 
ring m advanced cases, accompanied by 
degenerative changes in the nerve- 
endings These changes become less 


marked as the spinal centers are ap- 
proached, the spinal cord being usually 
normal The brain, however, is not so 
exempt from morbid changes, pen- 
arteritis being the chief pathological 
change caused 

A blue line along the margns of the 
gums, at the base of the teeth, is an im- 
portant sign It IS especially marked in 
persons who are not cleanly as regards 
their mouths, and is due to precipitation 
of lead sulphide by the hydrogen sul- 
phide set free through the activities of 
bacteria Anorexia, nausea, metallic 
taste, and fetid breath are other com- 
mon symptoms 

Anemia — Destruction of red cells 
to an excessive extent is believed to 
occur in lead poisoning Jaundice and 
a deeply pigmented urine may result 
A characteristic condition of the eryth- 
rocytes IS that of “basophilic degener- 
ation,” which consists in the presence in 
these cells of granules staining with 
basic dyes, and is often among the 
earliest manifestations of lead poison- 
ing Weakness, lassitude, amenorrhea, 
and abortion are among the accompani- 
ments of saturnine anemia 

The blood-picture becomes modified 
very early in the course of lead 
poisoning More than 100 granulated 
red corpuscles per million should be 
accepted as an index of lead poison- 
ing, the number usually ranging be- 
tween 300 and 3000, in 1 case of 
suicide with white of lead 38,000 
granulated corpuscles per million 
were encountered Malaria alone is 
liable to mislead in this respect 
Schmidt (Deut med Woch , Nov 
18, 1909) 

Lead Colic — This symptom is most 
frequently met with m painters who 
mix and use w'^hite lead The abdominal 
cramp is usually very severe, the miis- 
cles being rigd and contracted A 
peculiarity of the pain is the fact that 
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the location of its greatest intensity is 
usually around the umbilicus It occurs 
in accesses, often accompanied by 
nausea or vomiting- Relief is fre- 
quently procured by exerting pressure 
upon the umbilical region The tongue 
is -white and conti acted and there is 
thirst, which is sometimes intense 
Obstinate constipation is the lule The 
face is pale or jaundiced The pulse 
IS slow and fiim, and the rate of respira- 
tion may be increased Vasculat spasm 
IS believed to exist both during the 
attacks and in the interiening pcnods 
and the blood-pressui c is as i rule 
high Paiotiditis ma\ also occtii 

Tanquerel and Plant lies amonuf 
1179 patients suntrin-> tioin lead 
colic, observed a lu itl i itt oi 20 to 
60 a minute in no kss thin ()7S c ises 
The bratljtardn w is found h> the 
authors to be n tiue bradvtaidia in 
the sense that there weie no extra- 
systoles The whole heart was in- 
volved The rate was intrtastd by 
atropine Ihe hradvtiidia dt pended 
neither upon the iiteuil hjperten- 
sion usually present noi upon tlu 
abdominal pain but appealed to lie 
due to the diieet action ol the poison 
either upon the trunk ol the \ ii>us 
nerve oi its tcrnnii ils in the e irdi le 
sinus t T lan ind 1 Mareoielles 
(Fresse med , htb S, 1913) 

In a senes of 72 cases of chrome 
lead poisoning obseiveel b> the writer 
constipation pallor and anemia bint 
line and tremor were constantly ob- 
served, besides basophilic degenera- 
tion These are the six cardinal 
signs Apfelbach (Amer Jour Med 
Sci , Dec , 1918) 

After continuing for a period varying 
from a few hours to several da>s, the 
symptoms gradually recede and the ac- 
cess ceases When no treatment is re- 
sorted to and the causative occupation is 
continued, the attacks return frequently, 
and death may finally occur through 


cachexia or anemia, paralysis of the re- 
spiratory muscles, chronic nephntis, 
cirrhosis of the In er, or through some 
intercuirent disorder 

In 16 patients with old embed- 
ded leaden projectiles, unaccountable 
symptoms had been observed — hyper- 
tension, albuminuria and casts, con- 
stipation, colic and anemia The 
ui ines showed lead in 6 of the 16 to 
the amount of 0 S to 1 mg per liter 
of urine or an excretion of more 
1 mg daily The intestinal and nerv- 
ous sj mptoms could not be relieved, 
but in 3 cases the albuminuria disap- 
peared completelj within 2 to 3 weeks 
after removal of the lead bullet Two 
patients with anemia and basophilic 
granulations were benefited Loeper 
mil VerpY (Progrts med, xl, 81, 1916) 

Lead Paralysis — In the cases de- 
V eloping slow I\ jiatesis of various sys- 
tems, ctntial and peripheral, fiequently 
occurs, the most eharaetenstic of these 
being w rist-di oji usually bilateral, due 
to pai ah sis of the extensor muscles of 
the foieaim, the sujnn itor longus, how- 
tv et giiur.ilh 1 em lining normal The 
t iiisative condition is a penpheral neu- 
1 itis though the anterior horn cells are 
soinetnnes sceondiul}^ involved Anes- 
thesia mav tc n-ijior u ily at company the 
paialvsis Moie ficciucntly there are 
shaij) joint j) iins (Itacl aithralgia) 
Veitigo loss t)f memory disturb- 
ances of the spetiil senses (amblyopia), 
eeiebral j) ihies, hemiplegia, and mono- 
plegia li IV e also been noted 

Lead Encephalopathy — In occa- 
sional cases marked cerebral symptoms 
occur These may dev elop gradually or 
quite suddenh , v lolent headache, v'^er- 
tigo, tinnitus, strabismus, and other 
cerebral manifestations presenting 
themselves Conv ulsions, amaurosis, 
delinum, and coma, or a condition 
simulating epileptic fits, hallucinations, 
mama, melancholia, and hysteria are at 
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times met with Saturnine epilepsy is 
a dangerous manifestation and usually 
ends in death According to Oliver, 
alcoholism predisposes to lead enceph- 
alopathy 

Seven cases in which lead poison- 
ing was responsible for affections of 
the central nervous system, mostly 
merely subjective disturbances This 
lead neurasthenia is far the most 
frequent manifestation of lead poison- 
ing Violent and protracted head- 
ache was the predominant symptom 
in 4 cases, and vomiting in the morn- 
ing in 3 Violent abdominal pain is 
also frequent, differing in many re- 
spects from lead colic The patients 
may become depressed, irritable, and 
timid Hirsch (Deut med Woch , 
Feb 19, 1914) 

General Disorders Due to Lead — 

Lead may act as an etiological factor in 
many diseases, e g , arteriosclerosis and 
gout Its role as such is fully con- 
sidered in the articles upon the various 
affections, and does not require detailed 
repetition here 

In a study of 274 cases of lead 
poisoning, the writer found renal dis- 
turbance in 178 Transient appearance 
of albumin, tube casts and sometimes 
of kidney cells may be the first sign 
to call attention to the lead poison- 
ing, or it may accompany lead colic 
although not directly connected with 
the latter When they persist a 
change of occupation should be in- 
sisted on Gigliolo (Ramazzini p 
201, vol IX, m Jour Amer Med 
Assoc , July 28, 1917) 

Treatment of Chrome Poisoning 
—The indications are to remove the 
causes, as well as the poison already in 
the body, and to treat the lesions or 
tissue-changes produced by the poison 
Frequent doses of magnesium sul- 
phate will not only relieve the colic, 
but will convert any lead present m 
the gastrointestinal tract into an in- 
soluble sulphate, and cause its expul- 


sion from the body Delearde recom- 
mends saline hypodermoclysis, and 
Mattirlo administered gram (003 
Gm ) of erythrol tetramtrate in a high- 
tensioned case with benefit Jalap 
and calomel, guarded with opium to 
prevent griping, and alum in 2-gram 
(0 12 Gm ) doses with opium or mor- 
phine, are suggested as \aluable reme- 
dies Where administration of a saline 
purgative to relie\e constipation is 
nof feasible because of -vomiting, 
large enemas may be employed 
When cerebntis is present a blister 
may be applied to the nape of the 
neck, and revulsion, amyl nitrite, and 
sweating (by means of pilocarpine) 
may be tried 

Severe case of lead poisoning with 
encephalopathy in which purgation, 
baths, and lumbar puncture failed to 
quiet patient A fixation abscess was 
formed by injecting 30 minims of 
turpentine oil into the thigh Cere- 
bral excitation diminished next day, 
and there was rapid general improve- 
ment Van Haecke and Leclercq 
(Echo med du Nord, July 31, 1910) 

Two cases of lead colic in work- 
ers on brass Prompt benefit was 
derived from a suppository with 
OOOOS Gm (H 20 grain) of atropine 
The use of 1 or 2 such suppositories 
IS suggested in all cases of lead colic 
The poisoning occurred from years 
of breathing minute amounts of lead 
in working with emery and on brass 
containing 1 per cent of lead Alt- 
hoff (Munch med Woch , Mar 11, 
1913) 

In lead colic the author at once 
gives 1 or 2 hypodermic injections 
of morphine, to relieve pain and calm 
excitement On the second day, atro- 
pine sulphate is given hypodermic- 
ally, at first twice a day, m doses of 
half a milligram (gr M. 20 ), morning 
and evening, later three times a day 
In some cases fomentations are ap- 
plied to the abdomen, in others ice 
poultices are used 
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By this treatment the colic is re- 
lieved The vomiting ceases on the 
third or fifth day in severe cases, in 
milder ones it is relieved immedi- 
ately, and small quantities of milk 
and water are allowed Half a gram 
grains) of powdered scammony 
is then given as a laxative 
As a result of the administration 
of atropine, spasm of the intestines 
abates and a light purgative is suffi- 
cient to bring about evacuation of 
the bowels Albert Mathieu (Pans 
med, Nov 1, 1913) 

To eliminate the lead the sheet- 
anchor IS potassium iodide, given in 
doses of 10 to 20 grainb (06 to 12 
Gm ) thiee times daih It is believed 
that a double soluble salt (potassic 
iodide of lead) is thus foimed which 
may be excietcd bv the kidnev s 
through the mine and bv the In ei 
thiough the bile Hot baths and diu- 
retics may be oidcicd to pioniotc 
elimination Paiahsis is an indica- 
tion foi the exhibition of strychnine 
in laige doses, duiing ticalmcnt with 
potassium iodide (given scpaiatcl>), 
and the employment of massage uul 
electricity I he induced (faiadu) 
cm rent should be cinplovcd if the 
muscles icaet, if thev do not, the 
galvanic cm i cut is indie ited When 
no reaction to the dncet (constant oi 
galvanic) cunent is obscivcd, the 
paialysis is seldom lecovcicd fiom 
In arthralgia and lead encephalopathy 
opium or chloral hydrate may be re- 
quired 

In all cases removal from the 
source of poisoning should be in- 
sisted upon and a strengthening diet 
ordered Iodide of iron is recom- 
mended for the anemia 

Iodine seems to lose its efficiency 
in hastening lead elimination when 
It IS given for a material time This 
can in a measure be overcome by 
giving an intravenous injection, in 


one of the veins of the arm, of 3 
grains (0 2 Gm ) of sodium iodide 
By mouth the author generally uses 
also sodium iodide, but sometimes 
alternates it with the potassium salt 
The iodide should be guen at first 
in 3-grain (0 2 Gm ) doses in a glass 
of milk or w^ater, on an empty stom- 
ach, three times a d'ly, to be followed 
at night by to 1 ounce (IS to 30 
Gm ) doses of a saturated solution 
of magnesium or sodium sulphate, 
well diluted Large quantities of 
milk or wnter should be taken 
throughout the day A weekly uri- 
n ir 3 nn ilysis is imperative, and if 
the ehmniTtion of the toxic material 
dccrcTscs in mere ise is made in the 
iodine snlt gi\ cn even up to 60 grams 
(4 Gm ) d iil> 

1 or the constip ition, no remedy 
Lompius with alum when colic is 
present — 

B 3ij (8 Gm ) 

Dilutid ^iil/>liu}u and 3j (4cc) 
DistilUd Zi^atn 
S\}up of o?aii(jL 
Jlouuis ot cnch Sss(lScc) 
IM \ dessertspoonful (10 cc 

— dr nils) e\ei 3 lour hours m hot 
w itcr 

I or wrist (hop oi other local manl- 
iest itn»ns ot nervoub involvement, 
the inthor mjeets strychnine, em- 
plo\ s (I iil\ massage ol the parts, and 
ilso lists passive hyperemia, apply- 
ing i rul)l)tr 1) ind ige 10 feet long 
Hound the upper irm, where it 
should l)t dlowcd to reniiin at least 
tliiit} miiuiles \fter its removal the 
forcTrm is so iked m hot water, and 
IS then re id^ l(»r galvanic electrical 
treatment \ h Stimrt (N Y Med 
Jour, 1 el) 27, 1909) 

Sweat baths w ith or without the 
use of sulphides irc useful in lead 
poisoning \ sulphur bath may be 
obtained by dissolving 6 ounces (180 
Gm ) of potassium sulphuret (sul- 
phide) m half a tubful of water 
Above all, daily physical work, pref- 
eiably out of doors, favors elimina- 
tion Fantus (111 Med Jour , May, 
1910) 
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Lead carbonate is so much more 
toxic than the lead sulphate that lead 
workers, as well as the State, should 
aim at the elimination of the use of 
the carbonate in all industries in 
which this IS possible In addition 
to other prophylactic measures, lead 
workers should drink a glass of milk 
between meals, in order to dimmish 
the chances for any swallowed lead 
to be dissolved by the free hydro- 
chloric acid of the gastric juice, as 
in some persons there is considerable 
secretion of gastric juice in the 
empty stomach A J Carlson and 
A Woelfel (Jour Amer Med Assoc, 
July 19, 1913) 

Employment of electrolysis or de- 
ionization in incipient industrial lead 
poisoning advocated Double (arm- 
and-leg) baths were used, the arms 
being placed in one bath, the legs 
in the other, and the current thereby 
made to pass through the whole 
body The bath was given daily or 
every second day, at 16 volts and 20 
to 40 milliamperes The positive pole 
was placed in the foot bath and the 
negative in the arm bath If the cur- 
rent is introduced gradually by a 
suitable rheostat no shock is felt 
The resistance of the bath water is 
reduced by adding common salt 
Fourteen workmen especially pale 
and cachectic were treated Under 
the treatment the muscular power 
improved, the pallor of the face less- 
ened, and the men experienced a 
feeling of well-being to which for 
months they had been unaccustomed 
Recovery from complete wrist-drop 
was hastened In the bath-water lead 
was found The blue line on the 
gums gradually faded away Sir T 
Oliver (Lancet, Aug 23, 1913) 

A positive Wassermann reaction 
does not seem to exclude metallic 
poisoning, especially by lead, in favor 
of syphilis in primary nerve or tract 
degenerations In the treatment 
Gowers cautions against a too free 
use of iodine, since the influence of 
the metals upon nerve-structures is 
exerted largely through the blood, 
and the throwing of a large quantity 


of metal suddenly into the circulation 
nia> aggravate the symptoms Cal- 
cium permanganate (% gr t i d ) is 
recorded to be of \alue by Stephens 
A fixation abscess induced by sub- 
cutaneous mjections of 1 c c of 
turpentine has resulted in marked 
improvement G A Moleen (Amer 
Jour Med Sci , Dec, 1913) 

THERAPEUTICS — Lead is never 
given to affect the system at large 
It IS used only for the local effects, 
which differ according to the form 
used Lead acetate is an astringent 
remedy sometimes used to arrest 
hematemesis, especially when due to 
gastric ulcer It is also recommended 
in chronic gastritis with pyrosis and 
gastralgia In the diarrhea of phthisis 
and in summer diarrhea a few grams 
of the acetate, with a small dose of 
opium or morphine, not infrequently 
bring relief In acute and chronic 
dysentery an enema of 4 grams (0 25 
Gm ) of the acetate, grain (0 03 
Gm ) of morphine acetate, and 1 
ounce (30 c c ) of warm water is use- 
ful to relieve the tenesmus and reduce 
the frequency of the stools 

In cholera and the purging from 
dysentery and typhoid fever a few 
grams of the acetate may be com- 
bined wath starch and a moderate 
dose of opium, and be gi\en in an 
enema If it is to be taken inter- 
nally, pills should be prescribed, to 
defer its action until it has entered 
the intestine The acetate may also 
be combined with opium in supposi- 
tory for checking various forms of 
diarrhea and for the relief of irritable 
conditions of the rectum 

Externally, an excellent application 
to bums is white-lead paint (lead car- 
bonate and linseed oil), especially if 
the surface is not very large and there 
aie no fears of excessive absorption 
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Lead lotion (liquor plumbi subace- 
tatis), diluted with 3 or 4 paits of 
water, is a good application in eczema 
where there is much weeping Its 
use in combination with laudanum 
(lead watei, 4 paits, laudanum, 1 
part, water, 16 paits) has long been a 
favoiite measuie in the tieatment of 
inflamed surfaces, bruises, sprains, 
fractures, blisters, scalds, excona- 
tions, and fissured nipples 

Lead acetate is a useful applica- 
tion for the dermatitis produced b> 
poison-ivy (Rhus toxicodcndfon'), as 
the lead piecipitates the non-iolatilc 
oil of the poison Foi this pin pose 
Haie ad\ises that 8 giams (0 5 Gm ) 
of lead acetate be dissohccl in a pint 
(500 c c ) of alcohol and used as i 
wash, coohni; applications should fol- 
low, hut ointments should he avoided 
as they dissoh e the poisonous oil and 
spiead the nutation 

In pruritus vulvae lead watei oi 
cci ate may be used loealU lleha 
leeommcnds the ajiplic ition of ecpial 
paits of le id jilistei uul hnseed oil 
foi sweating feet 1 he\ slioiild be 
applied on Imcn, wiaiijied nound the 
feet every thud day I’owdered le id 
nitiate is useful in onychia 

In gonorrhea and leucorrhea a solu- 
tion of lead acetate (I oi 4 gtains — 
0 2 oi 025 (jin — to the ounce — 30 
cc — of watei) may be used as an 
injection Lead piepaiations should 
never be used in eye lotions, as they 
are apt to deposit the lead in the tis- 
sues of the coinea and leave pei- 
manent white patches, especially if 
ulceration of the cornea be piesent 

C E DE M Sajous 

AND 

L T DE M Sajous, 
Philadelphia 


LEECHING, —This procedure is re- 
sorted to for the abstraction of blood 
from congested areas inaccessible to wet 
cups 

Two varieties of natural leeches are 
available the small American leech 
which has a capacity of about a dram 
(4 c c ) of blood, and the Swedish leech, 
the capacity of which is three or four 
times as great One to 6 leeches may be 
applied at one time if desired They 
should, howe\er, never be applied to 
regions supplied vvith much loose connect- 
i\e tissue (e>clidb, Hbia, scrotum, or 
penis), IS extensive ecchymosis may re- 
sult The> should not be applied directly 
to 111 inflamed surface, as their bite is 
irritating, but rather to the periphery 
lhL3 should n(’>t be placed on conspic- 
uous pfirtions of the body, nor directly 
o\cr X supcrhciil arter> , \ ein, or nerve 
J Ik 3 irc gcntrilh applied to the temples 
oi the h ick of the ncclv in cerebral con- 
Ltstion or mil unm ition, in front of the 
li igus or to tliL m istoid in acute otitis 
mcchi ind uutc mastouhtis, to the coccyx 
in congtsttd or inflamed hemorrhoids, 
ind to thi pcuiKiim when the labia, scro- 
tum or penis irc infl uned 

TECHNIQUE — lo i\ oul infection the 
‘'ite c»t the keeluiiL, slnuiUl (if hairy, be 
hist shi\cd) he u islud with soap and 
w Iter I he letch in i pill box, wine- 
^liss, or test tube, should he. applied to 
tile p irt ind eonliiud until it takes hold 
Puiutuic of the skin or rubbing it with 
sw cell lied w iter or milk will favor the 
pioeess \\ lu 11 the Iceeh has taken hold 
it should not lie distuibed until it drops 
off which It will do wlien Idled Sprin- 
kling silt over It howe\er, will cause it to 
let go Tl he ipplie ition ol hot fomenta- 
tions will mere ISC the imoiint of blood 
lemmcd When the Icceh drops off, 
I) ithe the bite with sterile water and 
ipply a gau/e dressing If the bleeding 
continues and is troublesome, it may be 
controlled by compression, adrenalin solu 
tion (1 ICXJO), alum, or tannic acid If 
these fail excise the bite and suture the 
tissues 

Leeching followed by cupping is 
considered superior to venesection by 
the writer Two groups of 3 or 4 
leeches are applied, each group m a 
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liqueur glass, some distance apart on 
the lateral aspect of the thorax or 
abdomen A flow of blood having 
thus been well established, the gorged 
leeches are removed, and the hemor- 
rhage maintained or accelerated at 
will by applying cups alternately to 
the 2 groups of leech wounds L 
Plantier (Pans med , Aug 19, 1916) 
The artificial leech consists of a small 
cupping apparatus and a scarifier With 
this an ounce (30 c c ) of blood may be 
withdrawn W 

LEISHMANIOSIS, See Kal\- 

AZAR 

LENTIGO -DEFINITION— Len- 
tigo (ephelides, freckles) consists of yel- 
lowish, brownish, or blackish spots of 
pigment of the size of a pinhead or as 
large as a pea, occurring chiefly on the 
face and hands Their gross appearance 
is familiar to everyone 

ETIOLOGY — Freckles are usually due 
to the action of the chemical or actinic 
rays of the sun, although they may also 
be produced by exposure to arc light or 
to the X-rays Congenital predisposition 
is believed by many to be necessary 
They are more marked m persons of fair 
skin and in mulattoes, particularly in 
those having red hair and gray eyes 
They generally appear during the summer 
and fade more or less completely during 
the winter It is occasionally observed as 
one of the senile changes of the skin 
PATHOLOGY— In freckles there is 
an increased deposit of pigment in cir- 
cumscribed areas of cells in the basal 
la>ers of the epidermis 

TREATMENT — An exfoliation of the 
epidermal cells containing the pigment is 
the object sought in treatment Mercury 
bichloride, acetic acid, sodium thiosul- 
phate, and similar preparations are used 
Schamberg finds the following useful — 
Hydrargyn chlo^ 

ridi corrosivi gr iv-\j 

(0 26-04 Gm) 

Glycenni foij (7 5 cc) 

Alcoholis, 

Aqu(B cologmensis 

Agues aa fSiss (45 c c ) — M 

W 


LEPROS Y.-DEFINITION — Lep- 
rosy IS a chronic infectious disease closely 
allied to tuberculosis, acquired by inocu- 
lation with Hansen's Bacillus lep^cc 
VARIETIES — It IS customary to divide 
leprosy into two — sometimes three — gen- 
eral forms, the tuberculous and the anes~ 
thetic, the former being characterized by 
infiltration of the subcutaneous or sub- 
mucous tissues and the formation of 
tubercle-like nodules, the latter by anes- 
thetic areas denoting infiltration of the 
ner\ous supply 

SYMPTOMS — The earliest s> mptoms 
of leprosy in the majority of cases, ac- 
cording to Morrow (who claims to have 
first called attention to the early evidences 
m the nasal mucous membrane) and other 
observers, are alteration of the voice, be- 
trayed by a slight husky or rough phona- 
tion,— Besnier's zoix lepreuse — ^which he 
likewise considers an early sign, rhinitis, 
with an abnormally free nasal secretion, 
sometimes epistaxis, and an increase m 
the salivary secretion 

Sticker noted that the nasal membrane 
could appear normal m the first stage or 
at most show a slight increase of secre- 
tion The first visible change is a simple 
dry catarrh m circumscribed patches, 
which e"* entually present a raw surface 
In ad\anced cases shallow or deep ulcers 
are visible in one or both sides of the 
septum Sometimes there is only a hard 
swelling, which may extend to adjacent 
parts and produce stenosis 

Systematic obser\ations of about 
185 lepers in the Cocorite Leper 
Asylum, Trinidad, showed that lep- 
rosy was propagated in many, if not 
most, cases b> means of blood-suck- 
ing insects but that there are other 
possible paths of infection, the most 
common being the nasal mucous 
membrane F A and F L de Ver- 
teuil (Can Med Assoc Jour, Jan, 
1912) 

Leprous lesions of the nasal fossa, the 
mouth, throat, and larynx were found 
by Jeanselme and Laurens m 60 per cent 
of the cases examined 
The systemic invasion of leprosy is 
usually slow, years rather than months 
constituting the period of incubation 
Occasionally, however, its onset is sud- 
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den and the disease progresses rapidly 
The prodromal symptoms are mainly 
those of general neurasthenia anorexia, 
chilliness, slight ephemeral fevei, mental 
inaptitude, drowsiness, dyspepsia, vertigo, 
etc These manifestations occur by ex- 
acerbations, and their recurrence is at- 
tended by more or less marked impair- 
ment of sensibility and other cutaneous 
functions, perspiration, etc , over restricted 
areas, fugitne erythema-like spots 
Theie is usually observed an essential 
leprous fever due to the presence of 
Bacillus lepice or its toxins This fever is 
always intermittent, if uncomplicated It 
may occur at any period of the disease, 
including the so-called prodromal period 
of some writers, and nia> or may not be 
accompanied by an eruption Since all 
forms of Icpiosy depend on the sinic 
organism, the fever proi)ably occurs in 
all, althc)Ugh in \ irying dcgicc When 
fever oi i continuctl t>pc is (d)scrved, it 
IS due t(^ the picstncc <^fi other tOMns 
acting either uith, or entirely ipart from, 
those of Bacillus Upicc 

In the morning the pulse rate is 
higher thin at c\ening often mirk 
cdly so 1 his eoiulition is not due 
to the greitcr nioining leluite ot 
the p itient or to iimosplurie 
eh inges lloneij (l>oston Med ind 
Surg Jour, 1 eb 12, 1914) 

Aftci the fr)regomg symptoms hue 
shown themsehes with iiriine, letuity 
at vinous times rteeding is often with 
more or less r ipidity ind completeness, 
the cr> them itous spot^ hteome more per 
sistent, are more highly colored and sen- 
siti\e to the touch, ind project be> ond 
the surface to i gre iter degree They 
are reddish brown, gr ly dirk yellow, or 
bronze, and of v irying si/c fiom th it of 
a dime to that of the p ilm lhe> may 
appear over any part of the body, the 
face, the trunk, and extensor portions of 
the limbs After a time these spots also 
disappear, leaving a discolored patch, 
which in dark-skinned persons, such as 
the residents of South American coun- 
tries, appear white as compared to their 
surroundings 

In some cases I had occasion to see in 
Mexico the appearance of the patients 
suggested the spots on leopard skins 


Tuberculous Leprosy —It is m this 
form, that most commonly observed, that 
the nasopharyngeal phenomena are *most 
marked The patient experiences slight 
difficulty in breathing through the nose, 
and the symptoms pertaining to the air 
tract already described become quite 
marked Then comes the period during 
which the cutaneous lepromata of Leloir 
are formed 

Just as in tuberculosis the exist- 
ence of a pretuberculous stage is 
sometimes recognized, there is in 
leprosy a stage of latency or pre- 
leprosis preceding the development 
of the more characteristic symptoms 
Lever, intermittent, continuous, or 
irregular, and refractory to quinine, 
ma> be present j ears before the typi- 
cal Signs appear Other early mani- 
fest itions are weakness, lassitude, 
back ichc, di/ziness, drowsiness, dis- 
turbances ot the sw^’eat function, pre- 
cordial oppression dryness of the 
n isal nuieiuis membranes, and epi- 
st ixis B irbe/ieiix (Revue de med, 

Jub ^^^2) 

I oe ili/eil innlositus appear over vari- 
ous regions — tiu 1 ue and hands particu- 
1 irl\ — \ ir>ing in si/e Irom small shot to 
i ehestnut J he skin appears much 
thitkcned hiickncd, iiul puekered, wrin- 
kles being tinned into deep furrows, the 
h iirs lit often ehingetl in eolor and fall 
out I he projteting j^ortions of the head 
— the nose, ehin ind e irs — taking part m 
the thiekcning the f lee lequires a char- 
leteristie expression whieh fully accounts 
for the horror inspired !)> these wretched 
eases The extremities especially the 
hands and feet are gentralb affected in 
the s inic w a^’’ Iheir skin being thick- 
ened and furrowed, they stand out stiffly 
ind arc used with difheulty 
The thickened ireas or ‘‘tubercles,’* 
do not all follow the same course Some 
recede, leaving a depressed, more or less 
pigmented spot, while others proceed to 
ulceration Thc»e ulcers are usually 
small, vary in depth, and their borders, 
as in the case of syphilis, are sharp-cut 
and have indurated edges They heal 
and reappear several times in succession 
When the ulcerative process invades the 
deeper tissues, they destroy them, mus- 
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cles, tendons, and even bone yield to its 
ravages, hence the mutilating effects of 
the disease The mucous membranes of 
the mouth, tongue, pharynx, and larynx 
take part in the destructive process The 
nasal bones and cartilages are markedly 
involved, the typical “saddle nose” in- 
dicating destruction of the supporting 
framework A sniffling respiration in- 
dicates more or less obstruction to the 
respiration, by neoformations or depressed 
soft tissues 

Tuberculous leprosy progresses slowly 
eight to ten years, on an average It 
is attended by eruptive and febrile ex- 
acerbations, each being followed by a 
period of comparative quiet Gradually, 
however, the patient succumbs through 
invasion of the viscera, and death usu- 
ally follows some intercurrent disease 
pneumonia, pleurisy, etc 

Macular leprosy is described by 
some writers as a third type of the 
disease, and in a few cases the 
macules constitute practically the 
only symptom In most cases, how- 
ever, they are simply forerunners of 
either the tuberculous or anesthetic 
stages and need not be discussed as 
a separate type of the disease In 
a large number of the cases there is 
a combination of symptoms consti- 
tuting what IS called the mixed type 
of leprosy Practically all of the 
cases seen in New York are of the 
tuberculous or mixed t>pe, the cases 
of pure nerve leprosy being ex- 
tremely rare Indeed, among 30 
cases which the writer has seen m 
New York city during the past year, 
he can lecall having seen but 1 case 
of pure anesthetic leprosy presenting 
well-marked deformities or mutila- 
tions H Fox (New York Med 
Jour, Apr 15, 1911) 

Anesthetic Leprosy — In this variety 
the spots are not as numerous, and often 
begin in the palms and soles They re- 
semble those in the tuberculous form, being 
erythematous and hyperchromic But dis- 
orders of sensibility are more marked 
from the start hyperesthesia usually 
precedes anesthesia, and may be discerned 
not only over the erythematous areas, but 
also over apparently healthy regions 


According to Dehio, leprous skm-spots 
do not correspond to the distribution of 
the ner\es, but may spread in all direc- 
tions Baelz observed that when the 
body of a leper was rubbed with a pow- 
der of fuchsin methyl violet, then cov- 
ered closely with absorbent cotton, and 
pilocarpine was injected into the patien^, 
the healthy perspiring skin became col- 
ored, whereas the leprous non-perspinng 
spots did not 

The anesthesia is so marked that pin- 
pricks, burns, etc , are not felt On the 
other hand, prickling and violent shoot- 
ing pains are often complained of, cer- 
tain nerves, particularly the ulnar and 
brachial, being sometimes greatly thick- 
ened and extremely sensitive to pressure 
There is also exaggeration of the tendon 
reflex Paralysis of several muscles may 
occur, with all its attending complica- 
tions Considerable mutilation occurs 
in this form the toes and fingers are 
destroyed, the loss being unattended by 
physical pain 

The general health gradually suc- 
cumbs to the ravages of the disease, and, 
the viscera becoming involved, albu- 
minuria, diarrhea, pneumonia, or some 
other intercurrent disorder ends the pa- 
tient’s suffering 

Complications of Both Forms — Ocu- 
lar affections of leprosy were studied by 
Panas In the anesthetic form lagoph- 
thalmos, xerosis of the conjunctiva, iritis, 
cataract, and phthisis bulbi are fre- 
quent, m the tuberculous varieties the 
cornea and conjunctiv’-a are the chief seats 
of the lesion, though sometimes the ins, 
lens, and whole globe become implicated 
The favorite seat is the corneoscleral 
border, proceeding thence into the corneal 
substance and to the deeper tissues 

Mental disorders are occasionally ob- 
served, melancholia especially Inflam- 
matory and diathetic disorders of the 
brain and spinal cord have also been noted 

Lepers, male and female, suffer from 
marked deterioration of the genital func 
tions, and male lepers generally become 
impotent 

DIAGNOSIS — The reported increase 
of leprosy in the United States to ap- 
proximately 500 cases renders the recog- 
nition of the disease important 
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The increased number of imported 
lepers in this country indicates either 
that our quarantine against the dis- 
ease IS inefficient, or that the quaran- 
tine officials are unable to diagnose 
the disorder The trouble in diag- 
nosis lies more with atypical cases, 
with incipient tuberculous cases, and 
with those anesthetic cases which no 
longer present active skin manifesta- 
tions Another source of confusion 
in diagnosis lies in the changes that 
appear in lesions during the periodic 
occurrence of exacerbations accom- 
panied by lepra fever I Dyer and R 
Hopkins (Jour Amer Med Assoc , 
Sept 10, 1910) 

The diseases from which leprosy requires 
difiFerentiation are synngom> cli i, ainhuni, 
tuberculosis, and syphilis Ihc similarity 
between leprosy and the two disensts lirst 
mentioned is such th it they hue been 
considered identic il by some competent 
observers 

Ihe search for the b lenlus in ly 
often be fuilitited 1)> tlu indiution 
of ibiind uit n is il sc(.ution tliiou^h 
admmistr ition ot jx)! issiuni iodide 
(4 Gm — 1 (him — in one d i\ ) 1 ii 

scvci il e iscs in vvliuh t \ iinin ilion 
for the 1) leilliis w is iK^itni tlu ii 
preseiKC w is re ulil> dtinoiisti itt d 
in the nureised miuou^ disihuge 
which ensued tlu du ittii idiniiiis- 
tr ition ()1 potisMLiin uxlidc 1 eredde 
and IGutui (i’iL\iu I i uk^ use med 
ct chir J 111 12, 190^ ) 

Salient points of di it^nosi^ in lep- 
rosy consist in the re e oi,nition oi the 
stigm It i of the disc ise uhieh is il- 
ways suggested by the dusk> hue, the 
swollen skin, the o\ei hinging eye- 
brows, and the raucous \oiee Ihe 
hands, too, have a thinned epidermis 
and an altered color which is differ- 
ent from that in any other disc ise 
The presence of tubercles in the skin 
of the face, at the lips and about 
the nose, with others in the pendu- 
lous parts of the ears — all these 
should make a case suspicious The 
distinctive diagnosis of leprosy, clini- 
cally, IS at all times simple There 
arc only two conditions which at all 


resemble tuberculous leprosy, lodism 
and disseminated tuberculosis cutis 
The first-named condition is seldom 
seen in the areas common to leprosy 
and the nodules of lodism are highly 
inflammatory and ready to break 
down With tubeiculosis of the skin 
the lesions are numerous, small, and 
deep-seated, under the epidermis as a 
rule They are dirty white in color and 
seldom assume a reddened hue 
D^er and Hopkins (Jour Amer Med 
Assoc , Sept 10, 1910) 

Ihrce liborntoiy methods of diag- 
nosticating leprosy 1 Removal of 
a bit of tissue — even if it be only a 
mnculc or erythematous patch — and 
staining foi the leprosy bacillus 2 
Ex imin Ition of nasal mucus Where the 
eor\/a usu il in the leprous is absent, 
1 dr im (4 Gm ) of potassium iodide 
should be gueii on two successive 
(1 i\ s to liring on seeretion Karlin- 
ski s uicl-t 1 st b leilliis, apt to be mis- 
t iktn loi 11 iiisen s K prosy organism, 
c 111 be distinguished ironi it by its 
Ti uU giowlh on oidiniry media and 
tlu t ut th It It is pathogenic to 
giiiiu i pi^s upon intr ipentoneal in- 
jection ^ I iitt u lit iiRoiis injection 
ot 1^0 ( c ol kost s Icprulin, pre- 
\n>iisl\ Ik lUd it 120° C tor twenty 
minutes 1 ci)iolin is m ide by 
niKti iiion ol leprosy nodules and 
hill iiion etnilmis toxins, md was 
(Jii^inilK intended is i therapeutic 
ige III iiiilo^diis to tube I eiilin In 
noiinil induidiiils injeetion of lep- 
rolin e uises non speeilie local re- 
letion simil 11 to th it due to con- 
eeiili ited tiibeieuliii In the leprous, 
on tlu othei bind there tollows the 
form ition of a sni ill red nodule 
which 111 tliree d ly s itt uns the size 
of a dime with siii rounding roseate 
arc i the si/e of i sihtr dollar About 
the fourth there ippeiis in its center 
a purplish spot and 1 iter a small 
scale, which f ills off on the twelfth 
to the fifteenth day L M Pautrier 
(Presse med , Mar 14, 1914) 
Syringomyelia — In this disease Han- 
sen’s bacillus IS absent The frequent 

rise of temperature characterizing lep 
rosy does not attend syringomyelia 
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Though both diseases progress slowly, 
the active symptoms — headache, pares- 
thesia, neuralgic pains — appear earlier 
m the former, while the dermal, mus- 
cular, vasomotor, and skeletal morbid 
changes do not appear in the regular 
order, as they do in syringomyelia The 
hands and feet are first involved in lep- 
rosy, in syringomyelia the proximal 
parts of the limbs are first attacked and 
the destructive process is less marked 

Case of a woman S6 years of age 
who attracted considerable public at- 
tention on account of being a sup- 
posed leper Further investigation, 
however, showed that the areas of 
erythema and the generalized anes- 
thesia were a neurosis, due probably 
to locomotor ataxia, from which she 
was found to be suffering Troits- 
koia (Roussky Vratch, Aug 11, 
1912) 

Ainhum — Though Zambaco considers 
that etiologically ainhum and leprosy 
may be identical, their clinical aspects 
are sufficiently dissimilar to pre\ent 
errors in diagnosis Ainhum occurs ex- 
clusively in negroes, and consists in the 
amputation of the little toe by an ad- 
ventitious fibrous band Hansen’s bacil- 
lus has never yet been found in the dis- 
eased tissues 

Tuberculosis — From this disease lep- 
rosy IS differentiated mainly by the bacil- 
lus and through the absence in tubercu- 
losis of anesthetic areas The injection 
of tuberculin may, according to Babes and 
Kalindero, assist in the differentiation In 
tuberculosis the general reaction, after 
the injection of tuberculin, begins about 
SIX hours after inoculation, in leprosy 
it generally comes on twenty-four or, 
less frequently, in twelve hours after 
inoculation 

Syphilis — The course of this disease 
usually serves to facilitate diagnosis, while 
Hansen’s bacillus is not to be found Four- 
nier states that general or local analgesia and 
anesthesia are frequently obser\ ed m syphilis , 
he found, however, that, if present at all, 
they occur on the dorsal surface of the 
metacarpal portion of the hand The 
Wassermann reaction is frequently ob- 
tained in the tuberculous type of leprosy 


The writer employed the Wasser- 
mann reaction m 60 cases of leprosy 
and found that a positive Wasser- 
mann reaction was frequently ob- 
tained in cases of leprosy giving no 
histor 3 ’' or symptoms whatever of 
syphilis The reaction is at times 
very strong, inhibition of hemolysis 
being complete The reaction occurs 
chiefly m the tuberculous and mixed 
forms of the disease, especially in 
advanced and actne cases Fox 
(Amer Jour Med Sci, May, 1910) 
The ^\riters made 48 Wassermann 
reactions m leprosy They have 
found that the reaction is positive in 
tuberculous leprosy (88 8 per cent ) , 
in the mixed form of leprosy it was 
positne in 75 per cent, while pa- 
tients with anesthetic leprosy ga\e 
a positive reaction in 16 6 per cent 
Montesanto and Sotinades (Presse 
med , Aug 31, 1910) 

ETIOLOGY — That leprosy is but 
slightly contagious is the opinion of the 
great majority of dermatologists Not 
only ha\e repeated inoculations failed to 
give rise to the disease, but cases have 
been reported showing that a person may 
reside with a leper, sleep and eat with 
him, nurse him, handle and wash his 
linen, and even wear his clothes with 
impunity 

In spite of the general diffusion of the 
disease, those who know most about it 
doubt Its contagiousness In numerous 
mixed marriages coming under the per- 
sonal observation of Zambaco the dis- 
ease has ne\er been transmitted from one 
party to the other Often a single mem- 
ber of a family is a leper, and yet mingles 
without restraint with the others, adults 
and children Nurses and attendants in 
leper hospitals, often religious devotees 
care for lepers and live in their midst for 
3 ears without contracting the disease 

An analysis by Chew of 1034 cases of 
leprosy m ever 3 ’’ stage of the disease 
showed that not a single case could be 
traced to contagion, such as sleeping with, 
eating with or nursing a leper, and han- 
dling or wearing his clothes 

It may safely be said that the word 
‘"leprosy” strikes more terror into 
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the heart of its victim, or suspected 
victim, and also into the mind of the 
average layman, or even physician, 
than that of almost any other disease 
known, and yet, to those who are 
really well informed, it bears no 
comparison to either cancer or tu- 
berculosis in the mental distress 
which it should cause in those af- 
flicted, while syphilis and many other 
diseases should inspire far more 
dread of contagion L D Bulkley 
(Med Rec, July 10, 1909) 

Still, there is considerable testimon> 
in literature tending to prove that Icp 
rosy IS contagious under certain circuni 
stances, as will be shown under PivOPH\ 
LAXis Observers who h'i\c had occasioti 
to study large numbers of cases gcncially 
uphold this opinion 

The history of the disease in all 
countries, ind amonj> e\ery el iss oi 
people iiouits to the eertunt> ol 
cent ii»U)n It Ills !)een ti ued to 
sources Its eouise h vs been pro 
gressne when sej-,t t ^ ition h is not 
been enforced, ind retrot»i essi\ e 
when it his hi piopoiMoi to th 
failure to eiriy out seuujfilion tlu 
disease ii is id\ meed I iinilies w hie ii 
in Engl ind ire iiul hive been lie« 
from the t iint oi lci)io '^3 to ( bin i 
or elsewhere wduie leprcjs^ pre 
vails, and become UpioiiN Die^seis 
nurses, mil ph^^siei uis in leper ho^ 
pit ils eoiitriet the dise ise cjuite lie 
quentl> lo I oiiisi m i the dise ise 
cainc with some I teiuh settle is to 
New Brunswick with brenehnun to 
Minncsrti with Norw^cgi ms, and so 
on 111 each locition where the dis- 
ease develops earners had come from 
leper-infected places E S Goodhue 
(Med Record, Jan 27, 1900) 

In the Plawaiian Islands kissing 
and nose-rubbing, which are the 
native forms of salutation, cohabita- 
tion, and the reception of the secre- 
tion of lepers through abrasions of 
the skin are considered as causes of 
communication The natives eat poi, 
or paifat, as well as other kinds of 
food, with their fingers, from the 
same dish Worse than this they 
make the native drink, called "'awa/^ 


by masticating ti or ki leaves, and 
depositing the pulp into an earthen 
jar, where it is allowed to ferment, 
after which they drink it as an in- 
toxicating beverage The opinion 
generally prevails among physicians 
and the more intelligent classes of 
people on the island that leprosy xs 
very frequently communicated by 
sexual intercourse There is no 
reason why this should not be the 
case, as we know that abrasions of 
the mucous membrane are among the 
earlier manifestations of the disease 
The mosquito house-fly and other 
insects have been accused of being 
earners of the disease C E Davis 
(Albany Med Annals, Feb, 1901) 

Jn T. stiulv of the histones of 10,000 
cases in the Cuhoii Leper Colony, the 
writer found that 29 per cent of the 
lepers gi-ve dehnite histones of con- 
tact witli lepci relatives In only 1 
per cent had inlection been trans 
mitted tinough marriage Denney 
(Tour \mer kted \ssoc , Dec 29, 
1917) 

C Imu d cvidciut tends to demonstrate 
til It kpiosv is not lureditiry in the true 
sciisi (>1 the Wind (tliDugli i fetus may 
be inleetiil ])v i leprous p irent and be 
lepioiis It biiih) ])iit tbit a proclivity 
to tile, disc ISC Is mlurited by the off- 
spring md ill iL cvpusiirc m his case, will 
Ic id to Its dc \ c lopnu nt 

In Ills iiiv c sii^ iti< >n of 1034 lepers Chew 
noted til It ol these 10 weie born leprous, 
21 eoiitrietcd Icprosj Itom then parents 
before pubcitv I he disc isc skipped the 
iirst genei ition to ittiek tlic second in 
sonic and the thud in others There 
were IS th It were lioin leprous of healthy 
p ircnts 

Conditions cap iblc of sufTiciently re- 
ducing the vitil resist uicc ot the or- 
ganism — insufiicient or unwholesome food, 
excessi\e use of silt, a tish diet, exposure 
to cold and d imp alcoholism, malaria, 
overwork, s>phihs tuberculosis, etc — 
are recognized predisposing factors 
According to Jeanselme and Laurens, 
and Sticker, lepers eliminate the bacillus 
of leprosy in enormous numbers through 
the upper respiratory tract and particu- 
larly the nasal cavities During the active 
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stages of the disease the nasal secretions 
and the sputa of the subjects thus dis- 
seminate the bacillus of leprosy, by empty- 
ing their nostrils and expectorating over 
the restricted grounds m which they are 
segregated 

The telluric origin of leprosy would 
thus ^nd an explanation Though but 
slightly communicable by the leper him- 
self when free, his compulsory segrega- 
tion within a certain area of ground 
would thus cause him to transform this 
area into a focus of infection His spu- 
tum, nasal secretion, and other contam- 
inated ejecta would play the role in 
leprosy that the sputum plays in the 
propagation of tuberculosis 

A subject predisposed by heredity or 
debilitating factors could thus become 
infected in various ways by dust or water 
contaminated with secretions containing 
Hansen’s bacilli The upper respiratory 
tract IS particularly exposed to infection 
through dust inhaled 
The breath of the patient, especially dur- 
ing the act of sneezing, has been found 
charged with bacilli, and the air so charged 
may come into contact with the nasal 
mucous membrane of persons in the imme- 
diate vicinity 

Experiments showing that very great 
numbers of bacilli were given out in 
sneezing, — in one instance more than 
110,000 Conclusion that in lepers in 
whom there is an affection of the 
mucous membranes of the air pas- 
sages, not necessarily of an extreme 
grade, thousands of bacilli are thrown 
out to a considerable distance in 
speaking, coughing, and sneezing, 
and that this dissemination cannot be 
prevented by therapeutic measures 
Dissemination of the bacilli from the 
upper air passages is relatively the 
most important of the various ways 
ot infection Schaffer (Archiv f 
Derm u Syph , 1898) 

It is probable that the mouth and 
nasal cavities are the avenues of 
entrance of Bacillus leprcc Leprosy 
is contagious, but not hereditary 
Hansen (Monats f prak Derm , B 
25, No 9) 

The statement of Sticker, who had 
found the bacillus m the nasal secre- 


tion in 83 per cent of the patients 
examined, confirmed Personally ex- 
amined 142 cases with this object 
50 with nodular leprosy, and 92 with 
maculoanesthetic symptoms The 
bacillus was discovered in 50 cases, 
46 of which belonged to the nodular 
t>pe and 4 to the anesthetic Nearly 
all nodular lepers throw out large 
quantities of bacilli by the mouth in 
the act of sneezing or talking loudly, 
but this occurs more rarely during 
ordinary conversation Bacilli were 
not found as a result of forced ex- 
piration Lie (Brit Med Jour, Jan 
26, 1901, from Lepra, vol i. Ease 1 
and 2) 

Patient with lepros> whose nasal 
secretions swarmed with lepra bacilli 
The man ascribes the infection to 
cleaning a building in Colombia, 
South America, which had been used 
at one time for lepers, but was then 
empty A few months later symp 
toms of leprosy dev’^eloped J Cour- 
mont, M Launois, and Dufourt (Bull 
de I’Acad de Med, Apr 26, 1910) 

Abrasions and solutions of continuity of 
the skin or mucous membrane, etc , may 
thus also afford an entrance to the 
specific germ 

Morrow advanced the theory that, like 
syphilis, leprosy was usually communi- 
cated by sexual intercourse In Chew’s 
statistics but 7 cases out of 1034 can be 
traced to coitus, but, as already stated, 
the period of incubation of the leprosy 
IS long and the disease may thus fre- 
quently be communicated and show signs 
of Its existence long after intercourse 
Hansen’s bacillus has been found in 
semen 

Sex does not seem to hav^e much in- 
fluence upon the development of the dis- 
ease, though male lepers are by far the 
more numerous It may attack children 
as well as adults, but it is most frequently 
met with in persons between 20 and 45 
years of age the period of life attended 
by the greatest exposure 

The bedbug has been found to harbor 
the specific bacillus and capable of trans- 
mitting the disease m animals It may 
prove to be one of the factors in the 
transmission of leprosy 


6—21 
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Leprosy found 14 times by the 
writer in an examination of 2780 
rats The pathological condition was 
much as observed by others, thick- 
ening of the skin, nodules m 1 case 
only but ulcers in nearly every case 
containing enormous numbers of 
the acid-fast bacilli, morphologically 
identical with those of human lep- 
rosy Agnes Walker (Jour Amer 
Med Assoc, Oct 3, 1908) 

Having found acid-fast bacilli an- 
swering as far as our imperfect tests 
permit to the characteristics of lepra 
bacilli in a considerable proportion 
(about 30 per cent ) of specimens of 
Acanthia lectulana — a bedbug — up to 
sixteen days after feeding on lepers 
this species of insect mny constitute a 
very important agent in the spreading 
of leprosy T T Sandes (Brit Med 
Jour, Sept 2 1911) 

A total of 105 hedliugs fed on lep- 
ers, and S') caught in the beds of 
lepers and examined for leprosy 
bacilli, gave no evidence that these 
insects harbor or transmit the disease 
Thomson (Bnt Med Jour (^ct 4 
1913) 

Bedbugs can be induced to take up 
lepra liacilli with blood to which the 
bacilli have been added Within the 
bugs the bacilli for a time mciease 
in size and apparently ni numbers 
hut they eventually disappear partlv 
l)y discharge with fecal matter partly 
also by disintegration within the ]>cd- 
bugs Tn the hugs thus infected the 
writers found the bacilli in the glands 
as well as in the alimentary canal 
Bedbugs acquire lepra bacilli also 
with blood taken from human leprous 
subjects but not invariably The 
Dugs infected in the laboratory — pre- 
sumably more heavily infected than 
those which are infected from human 
beings — were found capable of trans- 
mitting the bacilli by route of their 
sucking apparatus to the skin of 
animals bitten Smith, Lynch and Rivas 
(Amer Jour Med Sci, Nov, 1913) 

Hansen’s bacilli have been found m 
bedbugs and horse flies, while both 
the flea and mosquito have been ac- 
cused of transmission on clinical evi- 


dence Evidences of direct con 
tagion, on the other hand, are not 
convincing m comparison with the 
data which point to some sort of 
mediate contagion In regard to 
hereditary transmission leprosy never 
descends as such, but abortion and 
bearing of inferior children are com- 
monly observed in leprous women 
Chabas (Chronica Medico-Qmrurgica 
Jul>, 1918) 

DISTRIBUTION— Leprosy is most 
prevalent m India, where, 'according to 
Zambaco, there are 130,000 cases, but the 
disease is thought to be increasing It 
IS also met with extensively in China, but 
less so in Persia, Japan, Tonquin, Siam, 
\nani, the Antilles, and South America 
Plumacher estimates that there are 
30 000 lepers m the departments of Boyaca 
and Santander, in Colombia 

Leprosy also exists in Norway, Sweden, 
Russia Spam Italy Roumania, Greece, 
Turkey (at least 4000) and in a modified 
and light form in I ranee 
Tn the English-speaking sections of 
North A^merica the cases are compara 
tiv ely few There are S foci, 2 m Canada, 
a,^gtc>^itmg al)out 40 cases, and 3 in the 
I'liitcd States aggregating about 300 
ca-^cs l'>vei it the Bcilin Leprosy Con 
fereiKC itpoited that there w ere 126 cases 
ill T oiiisi ina Wisconsin and Minnesota 
ire compute tl to contain about ISO, all 
imong Swedes ind Norwegians In the 
nawaiian Islinds according to Morrow, 
there arc ihout 1200 cases at Molokai 
Sporadic cases are occasionally met with 
in our cities \s previously stated, it is 
believed that leprosy is increasing in the 
United States 

The actual prevalence of the dis 
ease cannot be accurately stated The 
latest statistics obtained by corre 
spondence give a total of 146 in the 
continental United States, but this is 
probably not complete, as it is notifi 
able in only 18 States and m the 
District of Columbia and the out- 
lying territories It is evident that 
it IS widely distributed at the pres- 
ent time, though the total number is 
trivial, and it is of national impor- 
tance by reason of such distribution 
and the numerous possible foci of 
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infection Rupert Blue (Jour Amer 
Med Assoc , Sept 20, 1913) 

PATHOGENESIS — \ specific bacillus 
closely allied to the bacillus of tubercu- 
losis has been shown by Hansen in 1871 
to be the exciting cause of leprosy The 
labors of Neisser ha\e confirmed Han- 
sen’s discovery Bacillus leprcc is a long 
and slender, motionless rod, with slightly 
tapering ends It reacts in the same way 
that the tubercle bacillus does to coloring 
reagents, but much more readil> — a dis- 
tinctive feature — and takes aniline d>es, 
which tubercle bacilli do not Again, the 
bacilli of leprosy are usually much more 
numerous 

The researches of the last twehe 
years have only more firmly estab- 
lished the lepra bacillus of Hansen 
as the specific cause of leprosy Dur- 
ing the last decade numerous at- 
tempts have been made to cultivate 
the bacillus, but no medium has been 
disco\ered on which it will invariably 
grow It has not been proved that 
the bacillus is present and can lead 
a saprophytic existence on decayed 
organic matter, such as decomposed 
fish, meat, rice, or in the soil J M 
H Macleod (Brit Jour of Dermat , 
Oct, 1909) 

The results of animal experimenta- 
tions demonstrate the fact that direct 
communication of the disease may 
take place from individual to individ- 
ual without the presence of the bed- 
bug or other parasites as intermediate 
hosts In the examination of blood 
from patients suffering from leprosy 
the serum has been shown to contain 
specific antibodies of different kinds 
against certain constituents of Bacil- 
lus Icprce In addition to the presence of 
specific bodies, they have demon- 
strated that complement is present 
in normal quantities Agglutinins 
are present, though not in very large 
amounts The opsonic content is 
probably affected at different stages 
of the disease Duval and Gurd 
(Arch of Intern Med , Feb , 1911) 

The acid-fast bacillus known in the 
human leprous lesion as the Hansen 
organism can be cultivated in vitro 


under special nutritive conditions 
The initial multiplication away from 
the tissues of the host occurs in the 
presence of the split products of 
animal protein, the amino acids, and 
under no other conditions Duval 
and Harris (Jour Med Research, 
Ma>, 1913) 

Arning thought he had successfully in- 
oculated a condemned criminal with mat- 
ter obtained directly from a leper, but the 
subject was subsequently found to belong 
to a famil> (including his son and 
nephew) in which the disease existed a 
fact demonstrating his proclivity to the 
disease More recentl>, however, leprosy 
has been produced in the monkey 

The writer succeeded in producing 
leprosy m the monkey {Macacus 
rhesus) Four injections at inter- 
vals were followed by the formation 
of hard, nodular masses that slowly 
increased in size, and the skin about 
which showed numerous small, indu- 
rated areas On rupturing, one of 
the masses discharged a grumous 
material, which, on microscopic ex- 
amination, was found to contain large 
numbers of leproid cells filled with 
acid-tast bacilli Cultures prepared' 
trom ihib material remained sterile 
with respect to pyogenic micro- 
organisms, however Bacillus lepr^^E was 
recovered in pure culture upon special 
artificial media 

Forty-six days after the first injec- 
tion the monkey showed typical 
signs of disseminated infection, and 
presented the clinical picture of 
human leprosy of the tuberculous 
type of the disease C W Duval 
(Univ of Penna Med Bull , Feb , 
1911) 

Occurrence of leprosy in a monkey 
in which the disease developed thir 
teen months after the first, and nine 
months after the last, injection of a 
pure culture of Bacillus leprce, the in 
faction being identical in symptom- 
complex with that in man, and ter- 
minating fatally Duval and Couret 
(Jour of Exper Med, Mar, 1912)^ 

The introduction of the virus through 
abrasions, scarification with medicinal 
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substances, and vaccination, wliicli to- 
gether represented almost one-fourth of 
the etiological factors noted by Chew in 
his 1034 cases, demonstrates that trans- 
mission by inoculation is, in reality, an 
important pathogenic factor 
The bacilli are to be found in all the 
tissues and liquids of the diseased areas 
only, and particularly in the lepromata 
The blood of lepers m various stages 
of the disease was carefully studied by 
Winiarski When leprosy has not given 
rise to great changes in the organism, 
the composition of the blood is not much 
altered No change in its composition 
in the various forms of leprosy (anes- 
thetic, nodose, and mixed) could be dem- 
onstrated In chronic cases the number 
of blood-corpuscles was always found to 
be diminished, on an a\cragc 17 9 per 
cent in men and 12 3 per cent in women 
Ihc hemoglobin w is clccrc iscd, on an 
avcrigc 6 3 per cent in men uul 2 4 per 
cent in women Ihc white blood-cor- 
puselcs were usually norm il in qii intit> 
In ill eases of leprosy i Urge prepondcr- 
inec of miiltinucle'ir Icueoeytcs w is noted 
i he bacillus is re ulily found 

After satisfying himself of the di ig 
noslie V line ol I'losenbci ger s method 
of demonstrating the tubeicle bieillu'^ 
in the cireuliting blood the wntei 
begin an cx imin ition of the blootl 
of the p iticnts in the leper colony 
here in Guam The tcehnique used 
js pr letie illy th it <^f Rosenberger 
Sixteen cases were examined In IS 
the blood contained a bacillus which 
moiphologieally and in staining re- 
actions is identical with the lepra 
ibacilliis Crow (U S Naval Bull , 
Apr, 1910) 

The pathological changes in the 
bones in leprosy occur in three dif- 
ferent ways 1 The true trophic 
disturbance due to the altered inner- 
vation, in which there takes place a 
simple atrophy or gradual absorption 
of the bone 2 An osteomyelitis or 
periostitis caused by the lepra bacil- 
lus 3 A necrosis or inflammation 
of either of the above arising from 
secondary involvement by pyogenic 
organisms Herrick and Earhart 
(Arch of Intern Med, June, 1911) 


Bacillus lepree is easily found m 
the blood in cases of leprosy The 
method consists in collecting 01 to 
1 cc of the patients blood from 
the tip of the hnger or toe (free from 
lepra lesions), or from the vein, m 
about S to 20 c c of a 2 per cent 
solution of acetic acid in which the 
erythrocytes are dissolved The mix 
ture IS centrifugated for about fifteen 
minutes and the sediment examined 
for alcohol acid-fast bacilli The 
method of staining is one usually 
followed in the examination for tu 
bercle bacilli, the sediment is spread 
on a slide, dried, hxed, stained with 
carbol-fuchsin, decolorized with 30 
per cent hydrochloric acid solution 
111 95 per cent alcohol, and counter 
stained with methylene blue Da 
maso Ri\as (N Y Med Jour, Jan 
2S 1913) 

In\ cstigations showing that lepra 
bicilli circulating in the mother’s 
blood can be transmitted to the fetus 
in iitcro through hematogenous chan 
ncls M Ribinowutsch (Berl klin 
Woch Id) 10, 1913) 

111 It segregation is an effective proph 
ylictie me isure for the protection of 
the public It large against leprosy is 
iindnuhtcd Ihc s ime statement would 
be ipphc ibic, however, were syphilitic, 
tubcrcub)us and other infectious sub 
leets to be compulsorily isolated and os 
tr ici/cd from society Indeed, it would 
ipply iiioic forcibly, since all the evidence 
ac our clispos il tends to prove that lep 
ro'-y^ is one of the least contagious of 
infectious disc isos, though undeniably so 
in predisposed indiMcluals 

1 he b icilli of leprosy are only found 
in diseased tissues and in the blood, dis 
charges, etc , ol the latter It is a ques 
tion, therefore, whether the healthy areas 
of skin and mucous membrane are not 
subject to reinfection from external 
cause (see Etiolog\ ) capable of inducing 
the disease in any predisposed subject 
Segregation within a restricted district 
under such circumstances would greatly 
compromise the chances of recovery of 
the sufferers so segregated Constantly 
exposed to contaminated soil and sur 
roundings, reinfection would seal the doom 
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of many who, under the influence of 
hygienic surroundings, would be restored 
to health by appropriate treatment 
Lazarettos, pest-houses, etc , would thus 
become foci of intection 
This IS strongly sustained by the fact 
that in such institutions practically all 
the patients die of the disease or its com- 
plications, while, among lepers only ex- 
posed to the average contaminating in- 
fluences of cities, many are saved 

Of 1034 cases of leprosy observed dur- 
ing a period of fourteen years and nine 
months by Chew, 422 were cured, while 
medicines failed to make any lasting im- 
pression on the remaining 612 
According to Morrow’s computation, 
the number of lepers in the Molokai set- 
tlement (Hawaii) averaged, at the time, 
about 1200, but he contends that, not- 
withstanding the optimistic view of the 
health authorities that leprosy is on the 
decrease, the annual consignment of lep- 
ers to the settlement shows but little, if 
any, diminution “All the indications 
point to the existence of a vast deal of 
latent leprosy, which, as the disease de- 
velops into a recognizable form, must con- 
tinue for many years to come to furnish 
a constantly recurring senes for the leper 
colony ” 

What probably does exist in Hawaii 
IS a large number of vulnerable individ- 
uals, vulnerable through the operation of 
the various factors enumerated, and espe- 
cially active, in our new possession, on 
account of the deteriorated state of the 
natives These etiological factors, as well 
as susceptible subjects, are to be found 
m all countries and especiall> in districts 
where poverty, filth, bad food, and alco- 
holism prevail Were compulsory isola- 
tion abandoned, therefore, leprosy — like 
syphilis, tuberculosis, cancer, etc — would 
assume the position of a general disease, 
its development being commensurate with 
Its low degree of contagiousness and the 
hygienic level and customs of the com- 
munities exposed In the United States 
the debilitating influence of excessive and 
unduly prolonged physical and mental ac- 
tivity would tend to increase vulnerability 
and the dissemination of leprosy might 
thus be greatly enhanced 
Segregation of lepers is, therefore, im- 


perative, but only on the condition that 
they be compensated for their isolation 
on behalf of others by adequate protec- 
tion against continued infection and by 
the most conscientious efforts to restore 
them to health and to their families 

In some ‘ settlements,^’ “lazarettos,” or 
“pest-houses” these unfortunate patients 
(some of which may not be leprous and 
be suffering from tuberculosis, syringo- 
m>elia, or syphilis) are practically assim- 
ilated to criminals awaiting the death 
penalty, while neglect, both general and 
professional, is insidiously acting as 
executioner 

Such neglect on the part of munici- 
palities — such wretchedness — is not com- 
patible with modern civilization Sanitary 
regulations to protect communities involv- 
ing the sequestration of innocent sufferers 
should not destroy with one hand to save 
with the other All should come m for 
their share of the benefits, if equity is to 
prevail and if the cruelties of the dark 
ages are not to be perpetuated Consump- 
tives, inebriates, the insane, etc, enjoy all 
the advantages of w’-ell-appointed and com- 
fortable sanatoria, so should the leper 
receive his share of all that human com- 
passion can afford to relieve him of 
physical sufferings and of the mental tor- 
ture that ostracism entails 

A sanatorium for lepers should, in the 
light of our present knowledge, and in 
keeping with settlements under United 
States authorities, be conducted much on 
the same lines as one for consumptives 
scrupulous cleanliness, pure air and sun- 
light, strict attention to the destruction by 
file or antiseptics of all substances contain- 
ing bacilli, especially the secretions of 
the mouth and nose and the discharges 
originating from tuberculous nodules 
With abundant wholesome food, com- 
fortable surroundings, distraction, and con- 
stant professional care, the lives of these 
victims could be made bearable, the 
fetters which sanitary rulings impose upon 
them would hardly be felt, and many 
would be returned to their homes 

As to the immigration of lepers into 
the country, Dr Bracken, of Minneapolis, 
basing his opinion upon a study of the 
Minnesota colony, suggests that the family 
history of all immigrants from a country 
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where leprosy prevails should be secured 
before they are allowed to embark for 
America, no member of a leprous family 
being permitted to land upon our shores 
This procedure would doubtless prove 
leffective were it properly carried out, 
but, as shown by Hansen, who recom- 
mends the same measure, the symptoma- 
tology of the disease in its early stages 
and the necessity of examining the entire 
body of each passenger would defeat any 
attempt in this direction from the start 
Germany, by recent legislation, has 
very judiciously placed leprosy on 
the list of those requiring compul- 
sory declaration, urging the necessity 
for a constant watch that the disease 
be not allowed to get a foothold in 
the country BHschko (Deut nied 
Woch, Dec 23, 1909) 

TREATMENT— Tf is held by Mor- 
row, Ifanscn Stickci, and m inv others, 
the ^ehleles ot the \irus through which 
contagion is iffcctcd in the ^ ist niajoiity 
of eases iic tlic secretions ot the mouth 
and nose,’ while the port of entrinec is 
the mucous membrane of the icspiritor^ 
and intestinil trict \\ ith second ir> in- 
fection through the blood or Uinphitie 
system (]Mc)rtow) ittcntion to the n is il 
cavities, the mouth, ind tin o it is ot pri- 
mary impoitinec 

Ihc norm il secretions of the n is il 
cavities irc ilk iline ind of i highei spe- 
cilic gri\it> thin w lUr, hciuc the use 
of the litter is detei^ent is p iinful ind 
irritating to the mucous nienibrine \ny 
liquid used for this pin pose should at 
least possess the ilk ilinit> ind speeilu 
gr i\ ity repicscnte<l h> 1 dr im (4 Gm ) of 
common silt to 1 pint (SOO e e ) of water 
As a wash, the following mixture can be 
conhdently reeomm ended after exteiibuc 
trial in disorders of the upper respiratory 
tract — 

Bofate of soduun. 

Bicarbonate of so- 
dtu7n of each 5ss (2 Gm ) 
Fluide^ti act of 
Canadian pine fSj (4 c c ) 

Glycerin fSij (8 c c ) 

Water Oj (500 c c ) — M 

This may be used with an atomizer 
producing a course spray night and 


morning, the cavities being thoroughly 
drenched In large colonies under niunic 
ipal management borax and bicarbonate 
of sodium, equal parts, may be procured 
in bulk and dealt out to patients with m 
structions to use 1 teaspoonful of the pow 
der to a pint ot lukewarm water An 
economical way is to inhale the solution 
from the hand, using the latter as scoop 
When ulceration is present, the local 
tieatment for syphilitic rhinitis (q v) is 
indicated The secretions, as already 
stated, should be destroyed, and the use 
of spit-cups rigully enforced 

Segregation where lepers have previ 
ously lived without resorting to such pre 
cautions should be avoided 

Cleanliness of the surface should be 
carried to the maximum possibility com 
patihle with the patients strength As 
a euratue measure, Baelz, of Tokio, rec 
ommciultd 3 to S strong mineral baths at 
45*" to 53° C a day for a period of about 
one month TIis results were excellent 
Sea-bathing w is extensnely used, and 
with marked icl\ intagc, during the early 
p irt of the centur\ At hrst warm sea 
water baths were gi\cn until all ''scaly 
ineriist itions ’ were removed, after this 
1 cine w IS soon oht lined, especially in 
Aoung persons, by b ithing in the open 

St I 

Eucalyptus in leprosy was advo 
t ited b\ llollni in, who for two years 
Used it with tonsiderable success both 
inttinilh and by means of baths 
Ibidcr this tre itmcnt the glandular 
tlenunts ot the skin ippeared to be 
stiniulited the integument got softer 
iml more pli ilile the faeies leontma 
beenme le^s m irked, the iieuritic 
pains were nnieh improved, the ab 
secsses of the skin "ind mucObeC 
heakd, iiid th^. fc\ei decreased Two 
bundled and se\entv-live patients 
w^ere treated during the two years, 
all were helped, and all had had 
lepiosy'- for from fi\e to twenty years 
Gottheil (Prog Med, Sept, 1910) 
Pile writer’s treatment consists m 
local application of liquid carbonic 
acid, followed by ointments contain 
ing pyrogallic acid and sulphur, oil 
of gynocardia was given daily by the 
mouth and by injection Unna 
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(Ann de derm et de syph , Oct, 
1910) 

The writer reports 3 cases in which 
the use of guaiacol, both internally 
and externally, ga\ e good results 
Internally it was gnen in the form 
of pills, each containing 0 1 Gm (1J4 
grams) of guaiacol, 0 04 Gm (% 
gram) of eucalyptol, and extract of 
licorice The dose was 2 pills morn- 
ing and evening, gradually increased 
until 10 pills were being taken daily 
Externally the guaiacol was applied 
with a brush, and sometimes covered 
with a dressing of gauze and cotton 
The drug is rapidly absorbed and 
appears in the urine ten minutes after 
application It exerts a prompt heal- 
ing effect on the lesions A gener- 
ous diet is to be combined with this 
treatment, and an alkaline bath given 
twice a week N Maldaresco (Se- 
maine med , Jan 18, 1911) 

Among the internal remedies recom- 
mended by dermatologists, chaulmoogra oil 
may be said to hold the first place The 
results obtained from its use have been 
varied, but, assisted by the prophylactic 
measures outlined above, its usefulness 
will probably be vastly increased It has 
been administered m doses of from 10 
to 200 drops By beginning with small 
doses and gradually increasing the quan- 
tity given, the gastric disorders occa- 
sionally following Its use may generally 
be avoided or at least retarded until 
active benefit is procured It is borne 
more easilv hy lepers than by healthy 
subjects, and its use can be continued 
years, if need be Many cases have been 
reported in which permanent cure had 
been obtained 

The writer’s experience with chaul- 
moogra oil IS that it almost always 
does some good, >et m his own hands 
It has been limited to a slight im- 
provement, that improvement has 
been in the patient’s general con- 
dition, as a rule, so that he was un- 
certain whether it was due to the 
medicine or to the renewed hope of 
recovery It could never be looked 
upon in the light of a cure J A 
Thompson (Lepra, Apr , 1908) 


Oil of chaulmoogra is best given 
as a saponified preparation, in keratin- 
coated pills, the purified oil can also 
be injected in doses of 1 Gm (IS 
grams) three times a week Nastin 
injected m doses of 1 c c (16 minims) 
gave good results Great persistence 
m treatment, ev en after relief of 
symptoms, found advisable Local 
treatment by resorcin, hydrogen per- 
oxide, ichthyoL thiosinamme, etc , 
and baths, also useful Kupffer (St 
Petersburger med Woch, Nu 22-23, 
1909) 

The best remedy, oil of chaul- 
moogra, IS poorly tolerated by the stom- 
ach, and the author has devised a formula 
for injection as follows Oil of chaul- 
moogra, washed in alcohol, filtered, 
and sterilized, 1 part, compound oil, 
1 part The compound oil is made 
up of Gm (7j^ grains) of guaiacol, 
% Gm (3?4 grams) of camphor, 
and S Gm (1}4 drams) each of 
petrolatum and oil of petrolatum A 
cubic centimeter (16 minims) of this 
mixture contains about 13 drops of 
oil of chaulmoogra, it is well borne, 
causes no induration, and no fatty 
embolism of the lungs Jeanselme 
(Presse med, Dec 2, 1911) 

At the Robben Island Leper 
Asylum the writer found that “Jig- 
ger’s root” cure, thyroid gland, 
vaccine treatment, preparations of 
arsenic, and salts of iodine either had 
no effect at all or were even danger- 
ous Furthermore, he tried various 
drugs, among them lead, silver, and 
quinine, these 3 with no improve- 
ment, and radium bromide with ulti- 
mate local improvement The last m 
his list is chaulmoogra oil, which, in 
his experience, is superior to any 
other known remedy or reputed cure 
for leprosy, but it has to be used 
vigorously and for a prolonged 
period The oil was administered by 
mouth in capsules containing 5 drops 
each, and in some cases for three 
>ears He reports on 27 patients, all 
with at least slight improvement, 
many with considerable improve- 
ment, and some even with arrest ap- 
proximating cure T L Sandes 
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(Jour of Trop Med and Hyg, Mar 
1, 1912) 

Among 42 cases of leprosy treated 
with chaulmoogra oil hypodermically, 
16 received injections for 10 to 17 
months Of these, 10 were improved 
and 4 rendered stationary, while 2 
progressed Most cases took the oil 
by mouth at the same time, and a 
number had carbon dioxide snow ap- 
plied locally Weekly injections of 
See (1J4 drams) of a mixture con- 
taining SO per cent of the oil seemed 
about all that was well borne 
Larger doses led to persistent infil- 
tration The oil mixtures were ster- 
ilized at 100® C for IS minutes Mc- 
Coy and Hollmann (Public Health 
Bulletin No 7S, U S Public Health 
Service, Jan , 1916) 

Leprosy is treated with the follow- 
ing Chaulmoogra oil, and camphor- 
ated oil of each 60 c c (2 ounces), 
resorcinol, 4 Gni (1 diam) Mix and 
dissolve with the aid of heat on a 
water l)ath and lilter In an illus- 
tiative case he first injected into the 
buttocks 2 c c (32 minims) of the 
mixture every 8 da> s The dose was 
at length increased up to S c c 
drams) every 3 da> s, then reduced to 
2 c c (32 minims), and then gi'iclmlly 
inci cased to 10 c c {2yi drams) latel> 
given in alternate weeks Quicker 
results are oiitaincd when one cm 
inject into large Icpious deposits or 
divide the dose in a number of smaller 
inliltiations Five cases have been 
reported as cured and remaining so 
for over 2 years V G Heiser (N Y 
Med Jour, Feb 12, 1916) 

A purified form of chaulmoogra oil, anti- 
leprol, IS available It is given in doses 
ranging from 5 to 50 drops in milk or 
capsules 

Nastm, a bacterial fat obtained from a 
streptothnx isolated from leprous nod- 
ules, has been praised The best results 
seldom exceed marked improvement 

Nastm d6es not actually cure the 
disease, but certainly improves the 
general condition of the patient, and 
mitigates his symptoms m a large 
percentage of cases Statistics show 
that m 38 per cent of cases there is 


no improvement or merely a nega- 
tive effect following treatment, where- 
as in 62 per cent positive results are 
obtained G Deycke (Munch med 
Woch, Oct 11, 1911) 

Experience with, nastm m 34 cases 
treated m the Trinidad Leper Asylum 
and elsewhere by means of nastm 
It acts beneficially m most cases, pm 
vided they are not too far advanced 
The effect of the treatment is shown 
by an amelioration of the clinical 
symptoms, as well as a bacteriolysis 
or disintegration of the specific bacilli 
with their gradual disappearance In 
a few cases this improvement ap 
proximates a cure F L del Verteuil 
(Therapist Dec, 1911) 

Of 6 cases treated by nastm which 
had a duration of from five to sixteen 
>cais S greatly improved, and 1 was 
practically cured Nastm has in 
suitalile cases the power of destroy 
ing the lepros> bacilli which are pres 
ent in the organism, and so amel- 
iorating the svmptorns, or even curing 
the lesions of lepiosy Max Rudolph 
( \rLh Ibasilciros de Med, vol ii, 
No 3, 1913) 

Vaccine therapy, the agent mainly used 
l>ting leprosm, a bacterial product of the 
lepiosy bacillus, seems worthy of exten 
sivc trial 

ihe writer was iinalile to arrest the 
progress ol movulation leprosy in a 
white rat b> means of injections ot 
r it lepra bacilli killed by heat In 
jections of killed liaeilli some days 
previous to the injection of living 
bacilli resulted in marked delay in 
the progress of the disease Wherry 
(Jour of Infect Dis Nov , 1909) 
Expeiimental immunit> against lep- 
rosy bacillus was olitained by the 
authors with leprosm no new lesions 
developing after the local reaction 
was obtained In early cases there 
was a complete subsidence of all 
\isible lesions and other signs of the 
disease in four to six months after 
systematic treatment had been begun 
and carried out They believe, there- 
fore, that the proper administration 
of the product of Bacillus lepm, 
whether the protein extract or the 
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v/'hole killed bacilli are used, will not 
only ameliorate the condition of the 
leper, but in early cases, including 
both types of the disease, will bring 
about a permanent cure C W 
Duval, F B Gurd, and B Hopkins 
(Jour of Infect Dis , Nov, 1911) 
Twenty-two patients treated with 
vaccme, 5 of whom have practically 
recovered and IS ha\e shown marked 
improvement, while the remaining 2 
patients showed neither improvement 
nor increase Improvement is very 
slow The anesthetic patients should 
be given much larger doses of vac- 
cine than the tuberculous ones Rost 
(Indian Med Gaz , July, 1912) 

The writer reports marked improve- 
ment in 2 cases of leprosy in which 
he injected antianthrax vaccine He 
concludes from the results obtained 
that antibodies fatal to the lepra 
bacilli were produced, specimens from 
the nasal discharges previously found 
to contain active bacilli having been 
found sterile after the injections 
Campos (Vida Nueva, Havana, Sept, 
1918) 

Ichthyol has been strongly recom- 
mended by Unna, who gives about 10 
grains (0 6 Gm ) a day m divided doses 
Ichthyol soap or the pure drug may also 
be employed locally Pyrogalhc acid and 
chrysarobin. have also been recommended 
by Unna 

Ichthyol, beginning with 30 to 45 
grams (2 to 3 Gm ) a day, reaching 
2H drams (10 Gm ) a day in a short 
time, gave rise to no unpleasant by- 
effects, and proved effective in the 
tuberculous form of leprosy In the 
neurotic form it was inefficacious 
De Brun (Bull de TAcad de Med, 
1901) 

Crock^^r administers corrosive sublimate 
hypodermically A Pravaz syrmgeful of 
the solution varying in strength according 
to age, is injected into the buttocks once 
a week Europhen, thyroid substance, 
and salicylic acid may also be mentioned 
among the remedies meriting a trial 

Intramuscular injection of mercury 
perchlonde as an adjuvant to good 
feeding and careful general attend- 


ance found valuable Perchlonde of 
mercury and common salt of each, 
gram (0016 Gm ) dissohed m 20 
minims (1 25 c c ) of distilled water, 
was injected twice weekly m 100 
cases The injection causes pain and 
an indurated lump locally No ab- 
scess was observed, and in only 1 
case profuse sali\ation Neish and 
Tonkin (Bristol Med -Chir Jour, 
Mar , 1904) 

In 11 cases of leprosy, 2 of the 
anesthetic \ariety, 4 of the tubercu- 
lous variety, and 5 of the mixed 
\ ariety, hydrargyrum succinmiidum, 
% gram (0 013 Gm ), was injected into 
the buttocks every second day for the 
first thirty da>s, then % gram (0026 
Gm ) every fourth day, to date In 
a few instances mild symptoms of 
mercunalism manifested themselves 
and necessitated the discontinuance 
of the treatment for several injec- 
tions In no case, however, did this 
occur until well along m the second 
month of the treatment The results 
of nearly four months’ treatment by 
this method are not encouraging, al- 
though in a majority of the cases 
some improvement of the subjective 
symptoms has taken place Angeny 
(Military Surgeon, Sept, 1909) 
Salvarsan has been tried, but it does not 
seem to influence materially either form 
of leprosy 

The writer administered a total of 
2 intramuscular and 48 intravenous 
injections of salvarsan m 13 typical 
and active cases of leprosy Tubercu- 
lous leprosy did not seem to be at 
all benefited, though three months 
(excepting in 1 case) had almost 
elapsed since the last injection The 
bacilli were, however, distinctly fewer 
and more difficult to find, as a rule, 
in smears made after treatment than 
in those previously obtained On the 
whole, the results were not encourag- 
ing T L Sandes (Jour of Trop 
Med and Hyg , Mar 15, 1912) 

In cases where the patient is not 
too weakened from the disease sal- 
varsan may be administered without 
harm Some improvement may be 
expected especially in early cases 
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There is no evidence, however, that 
such effect of the drug is in any way 
specihc or permanent Creighton 
Wellman (N Y Med Jour, Nov 16, 
1912) 

Tuberculous nodules may be destroyed 
by galvanocautery or thermocautery fol- 
lowed by local antiseptic lotions If this 
procedure is objected to, their absorption 
may sometimes be obtained by local ap- 
plications of iodine or mercurial omt- 
ment Besnier uses with success in tu- 
berculous cases a form of treatment 
combining several measures 

The most effective method of deal- 
ing with the ulcerations met with in 
tuberculous leprosy is to scrape them 
and then apply a wash of S per cent 
benzoyl chloride in petrolatum Wise 
and Minett (Jour of Trop Med and 
Hyg, Sept 2 1912^ 

In the large nunil)er of incipient 
cases where the disc isc is localized 
Cpcnphcial or neural) any treatment 
that will remo\e the cii cumscrilied 
area or focus of infection without 
opening up channels foi metastatic 
dissemination will effect a cure in 
from SIX to tweh e montlis time The 
initi il focus may rem un locah/cd for 
a time extending from a few months 
to > c irs or c\tn a lifetime I S 
Goodhue ( \mcr Med Mar, 1913") 

In a case successfull> treated h> Bes- 
nier m the manner just outlined the pa- 
tient, unknown to his i)h> siei in hid also 
taken for a period of three > cart, chlorate 
of potassium, 15 grams (1 Gm ) three 
times a day 

The X-rays have given encouraging 
results, and should be used before the 
internal lesions of the disease have de- 
veloped to any marked degree 

The experience in the Philippines 
during the past three years demon- 
strates that segregation has de- 
creased the incidence of leprosy by 
over 50 per cent Of all the treat- 
ments tried the X-ray is the only 
one which produced a cure, but as 
yet it IS suitable only for specially 
selected cases Heiser (American 
Journal of the Medical Sciences, Sept , 
1909) 


The fractionization of chaulmoogra oil 
fields, according to Sir Leonard Rogers 
(Bnt Med Jour, Oct 21, 1916), several 
different portions, that of the lowest melt 
mg point yielding fatty acids, the sodium' 
salts of which are readily soluble m water 
and only moderately irritant The sodium 
salt, sodium gynocardate, which forms the 
greatest proportion of those present, may 
be gi\en intravenously to man m leprosy 
m the form of a 2 or 3 per cent solution 
to which y 2 per cent phenol has been 
added, sterilizing in an autoclave Doses 
of 6 to SO mg (Vio to %o gram) have been 
given to man without any toxic effects, 
although there often follows a definite 
local reaction and sometimes fever The 
tissues soften and nodules, if present, 
dimmish m si/e Such results are not 
obtained from its subcutaneous use The 
writer has treated 20 cases, when it was 
possible to carry out the treatment a sufii 
cient time there w^as very marked im 
pro\ement with healing and disappearance 
of local lesions disappearance from open 
lesions of the bacilli return of sensation 
111 anesthetK ircas and restoration of func 
tion in parih/cd parts 

C E i>eM S 

LEPTANDRA — Leptandra (veron- 
ita C iih ci s root) is the rhizome and 
root of / itoiiiiii virginica, a plant of the 
famih Sc roi)hul iriac. e i It contains a 
bitter ininciple known as leptandrin, as 
well as saponin tannin resin starch, etc 
T ep can (Inn as sold is an impure resin or 
ikoholic cxtiact 

PREPARATIONS AND DOSE— 

ia)id)o N 1 (leptandra) Dose IS grains 
(1 Gm ) 

I hptandrcc N F (extract of 

leptandra) Dose 4 grams (0 25 Gm ) 

J Imdcxt) aitiim lepfandrev, N F (flmdex- 
tract of leptandra) Dose, IS minims 
dec) 

PHYSIOLOGICAL ACTION —Lep- 
tandra IS classed among the drastic cathar 
tics though Its action is mild and slow 
as compared with that of colocynth and 
jalap Like several other cathartics, lep 
tandra has been credited with cholagogue 
properties 

THERAPEUTICS— In indigestion with 
deficient secretion and constipation, lep 
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tandra is useful, combined with podo- 
phyllum or with aromatics When stools 
are clay-colored, showing a deficiency of 
bile, this agent will, according to some, 
bring about bilious discharges, even when 
there is diarrhea The extract of lep- 
tandra is an eligible form for administra- 
tion m small doses where merely a 
laxative action is desired The root of lep- 
tandra should be dried for clinical use, -when 
fresh its action is too violent W and S 

LEUCINURIA AND TYROSI- 
NURIA 

Leucm (CeHi 3 N 02 ) and tyrosin (C 9 H 11 - 
NO 3 ), related decomposition-products of 
proteids, usually occur together in the urine 
and in the organism itself When retrograde 
tissue changes are rapid, as in extensive sup- 
puration and gangrene, they form m large 
amounts and pass into the urine, largely 
supplementing urea They also occur in 
the urine in acute atrophy of the liver, 
acute phosphorus poisoning, and at times 
in leukemia, typhoid fever, and variola 
Leucm is normally present in the liver, 
pancreas, spleen, lymph glands, salivary 
glands, and thyroid and thymus glands 

Detection of Leucm — Microscopical ex- 
amination of a urinary sediment containing 
leucm will reveal it m the form of yellow- 
ish, highly refractile spheres, resembling 
oil-globules When pure it crystallizes m 
scales or rosettes, often of irregular 
shapes, and has a greasy feel It is in- 
soluble m ether, thus differentiating it 
from oil-globules and m mineral acids, it 
IS partly soluble m water and alcohol, and 
completely in caustic alkalies Chemical 
tests are confirmatory if enough leucm is 
a\ ailable 

Hoffnieister's Test — Heating the solution 
with mercury protonitrate yields a deposit 
of metallic mercury 

Schere/s Test — ^When evaporated with 
nitric ac d on platmum-foil leucm leaves 
a colorless residue which, if heated with 
potassium hydroxide, forms drops of an 
oil-like fluid which does not adhere to the 
platinum 

Sublimation Test — ^Leucin heated m a 
glass tube open at both ends to about 
348° F (170° C ) sublimes in feathery par- 
ticles Further heat fuses it, and causes it 
mostly to disappear 


Separation Test — Evaporate the urine, and 
dissolve the residue m boiling alcohol 
When cooled the leucm will be deposited 
m whitish plates or masses S 

LEUCODERMA —definition 

— Leucoderma (vitiligo, achromia cutis, 
acquired leucoderma, acquired piebald 
skin, pigment atrophy) is an affection 
characterized by variously sized and 
shaped whitish patches, usually surrounded 
by ?bnormally pigmented borders 

SYMPTOMS — ^This disease appears as 
rounded oval or irregular, milk-white or 
pmkish-white spots which spread more or 
less rapidly, coalescing at times to form 
large patches These patches are smooth, 
soft, sharply defined and level with the 
surrounding skin surface, which latter is 
the seat of increased pigmentation, usu- 
ally brownish yellow in coior The hairs 
in the affected area may turn white, espe- 
cially if the patch extends into the hairy 
scalp When exposed to the sun, espe- 
cially during the summer, the pigmenta- 
tion around the patches is augmented, 
thereby increasing the disfigurement 
Slowly progressing, the disease becomes 
conspicuous after a few years The 
greater part of, or, indeed, the whole, body 
may become involved Leucoderma gen- 
erally persists during life The favorite 
seat of the disease is the back of the 
hands, the neck, face, and the trunk Sub- 
jective symptoms are absent 

DIAGNOSIS — Leucoderma must be 
differentiated from chloasma, tinea versi- 
color, morphea, and leprosy In chloasma 
the patches are brownish yellow, there are 
no white spots In tinea versicolor the 
patches are brownish yellow, covered by 
furfuraceous scales, this is caused by a 
fungus In morphea there is a thickening 
of the patch at first, which is followed by 
atrophy In leprosy the patches may be 
whitish or yellowish, but the surface is 
anesthetic 

PROGNOSIS — The disease is practi- 
cally incurable, although m a few rare 
cases spontaneous recovery has occurred 

TREATMENT — Though the treatment 
IS highly unsatisfactory, a cure has been 
reported from the use of thyroid extract 
Duhrmg advised small doses of arsenic, 
long continued Lotions of mercury bi- 



332 LEUKEMIA. AND PSFUDOLEUKEMI \ (D \LA.ND AND DEVER) 


chlonde or oE acetic acid may be applied 
locally to the pigmented borders W 

LEUCORRHEA. See Vagin v 
AND Vulva, Dise vses or 

LEUKEMIA AND PSEUDO 
LEUKEMIA, OR HODGKIN’S 
DISEASE 

LEUKEMIA, OR LEUCOCY- 
THEMIA. 

DEFINITION— A disease of the 
hematopoietic system, usually chionic, 
insidious m onset, and chai acterized by 
a very great increase in the number 
of the leucocytes, with maiked alteia- 
tion of the leucocytic foimula There 
are two types — the m>eloid and the 
lymphoid 

MYELOID LEUKEMIA 

SYMPTOMS — L he onset is in- 
sidious and it is piobable that by the 
time S 3 mptoms attract the attention 
of the patient the disease is far id- 
vanced In practically all c iscs in 
which the blood w.is e\ imined at the 
time tlie patient first came undti ul)- 
servation the pietuic ie\ciled ^\ is 
that of a fully de^ eloped leukemia \ 
ph 3 Sieian is first consulted is a rule 
because of pain in the left upixi quad- 
1 int of the abdomen in assoei.ition 
with a mass, which on examination is 
found to be the spleen Less com- 
monly, set ere nosebleed or hemor- 
rhage from some other part of the 
body is the first etidence of the dis- 
ease In most cases, how ever if a 
careful history is elicited it will be 
found that for weeks or months, or 
perhaps longer, the patient may have 
experienced a vague sense of ill health 
with later loss of appetite, an increas- 
ing tendency to fatigue, and loss of 
weight These symptoms may re- 
main stationary or abate, only to recur 

As the disease progresses, dyspnea 


becomes troublesome, even befote 
marked anemia occurs, and is due to 
the crowding of leucocytes m the 
capillaiies of the lungs In the ter- 
minal stage of the disease anemia be- 
comes marked, giving rise to pallor, 
vertigo, headache, and edema of de- 
pendent paits D 3 spnea increases 
Fever is present m every case It 
IS 11 regular in t^ pe and for a time may 
be absent The temperature is usu 
allyf under 102° F (38 9° C) Pre 
ceding death there may be either a 
rise or fall in temperature Tender 
ness on pressure or even pain may be 
felt by the patient over the sternum 
and the shafts of the long bones 
llemoirhage is common later in the 
disease It may be slight or severe 
and may’- occur fiom any of the 
mucous membranes, or into various 
oigans, including the brain The 
amount of blood lost may be lethal 
Eaily in the disease slight or mod 
Cl ite enlaigcment of the spleen may 
be the only^ abnoimahty detected 
1 itei the spleen becomes huge and 
may extend into the pelvis It is usu 
illy In 111 , smootli, and not movable 
I lie noi m il contour is preserved and 
the notch or notches may be readily 
felt Sometimes jiain on piessure is 
elicited, and auscultation may reveal a 
friction sMiehronous with the respira 
toiy mo\ enients of the diaphragm 
Variations in the si/e of the spleen 
may occur during the course of the 
disease After hemorrhage or during 
the couise of an intercurient infec- 
tion maiked diminution may be ob 
served Hemorrhage into the spleen 
may cause a sudden enlargement 
The liv’^er is almost always increased 
in size, extending 1 to 4 fingers’ 
breadth below the costal margin, or 
even below the transverse umbilical 
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line It IS smooth, firm, and regular in 
outline Usually it is not painful and 
only occasionally is tenderness com- 
plained of on pressure 

The heart may be displaced by up- 
ward pressure of the enlarged spleen 
The muscular element of the first 
sound IS diminished and a soft systolic 
murmur at the apex may be heard 

Usually, the second sound at the 
pulmonic cartilage is accentuated 
Percussion over the chest posteriorly 
may reveal dullness due to compres- 
sion of the base of one or both lungs 
Unilateral or bilateral pleural effusion 
may be found, and when unilateral it 
IS most commonly present on the left 
side * 

The peripheral lymphatic glands are 
rarely enlarged 

Uric acid is present in the urine in a 
larger amount than is the case in any 
other disease It is derived from the 
nuclei of the disintegrated leucocytes 
Very inteiesting and suggestive is 
the fact that muscle and joint pains 
are usually absent, notwithstanding 
the very large amount of uric acid 
found in the urine Albumin may or 
may not be present It may appear 
irregularly during the course of the 
disease, particularly during febrile 
periods Casts, usually of the hyaline 
\ariety, may be found from time to 
time 

Blood — ^The characteristic changes 
consist in the great increase in leuco- 
cytes and the appearance in laige 
number of myelocytes, the latter be- 
ing the distinguishing feature of the 
myeloid type of leukemia The leuco- 
cytes usually number from 100,000 to 
500,000 per c mm , less commonly 
more than 1,000,000 white cells per 
c mm are counted The ratio be- 
tween leucocytes and erythrocytes. 


instead of the normal 1 500, is usu- 
ally 1 10* Later, as the number of 
leucocytes increases and erythrocytes 
decrease, the ratio may be 1 1 Cases 
ha\ e been reported in w hich the leuco- 
cy tes exceeded the ery throcytes in 
number 

Case of acute lymphatic leukemia 
in an infant in which the count 
reached 1,330,000 This is the high- 
est leucoc\te count which the writer 
has been able to find on record in 
lymphatic leukemia in childhood 
Veeder (\rchives of Pediatrics, Jan, 
1911) 

A "very marked alteration occurs in 
the leucocytic formula The poly- 
moiphonuclear cells make up about 
30 to 60 per cent , small lymphocytes 
about 1 to 5 per cent , large lympho- 
cytes 3 to 30 per cent , eosinophiles 1 
per cent , myelocytes 30 to 50 per cent 
All the leucocytes normally found in 
the blood are much increased in actual 
numbers, a fact often overlooked in a 
study of the percentages \^ery occa- 
sionally the small lymphocytes are re- 
ported absent Early m the case the 
erythrocytes are but slightly diminished , 
later they may be reduced to 1,000,000 
per c mm Nucleated led cells are 
very common even with an erythro- 
cyte count of 4,000,000 or more per 
c mm As a rule, the hemoglobin is 
reduced, percentages of 50 or less being 
quite common (See colored plate op- 
posite page 380, A^ol V ) 

The writers found that a protease 
IS present in the lymphocytes of 
chronic lymphoid leukemia and in 
the leucocytes of acute and chronic 
myeloid leukemia and of pus Lipase 
occurs m the white cells in the same 
conditions Amylase is contained in 
the granular leucocytes of pus and 
of myeloid leukemia, acute and 
chronic, and in the lymphocytes of 
chronic lymphoid leukemia Maltase 
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IS likewise a product or constituent 
of these cells Morris and Bog'gs 
(Archives of Intern Med , Dec , 
1911) 

The writers cultivated leucocytes 
from leukemic blood, according to 


New method of detecting abnormaf 
leucocytic pictures After an apph 
cation of either the galvanic, sinu 
soidal, or faradic current for about 
fifteen minutes, a marked descent of 
the leucocyte count occurs in cases 



Case of chronic lymphatic leukemia showinsr outline of liver and spleen below costal margrin {JS K Thoms) 

(Yale Medical Journal ) 


Carrel’s method They found that 
young leucocytes were capable of 
energetic multiplication, and by fur- 
ther development might be trans- 
formed into giant cells and micro- 
phages Avroroff and Timofeerosky 
(Roussky Vratch, May 11* 1913) 


of ni 3 ^elogenic Uukemia Veraguth 
and Suydcrhelm (Munch med Woch, 
Feb 10, 1914) 

Chronic Lymphoid Type — This is 
less common than the myeloid leu- 
kemia The onset is insidious, the 
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first complaints being malaise, weak- 
ness, loss of appetite, and pallor The 
lymphatic glands enlarge early in the 
course of the disease, and in some 
cases this is the first evidence of ab- 
normality The enlargements may be 
noticeable for years before symptoms 
attract the attention of the patient 
All the lymphatic glands of the body 
enlarge Externalh, the cervical, 
axillary, and inguinal glands become 
the largest, while internally the 


pains in her bones from time to 
time, particularly the breast bone, 
and also in the small of her back 
and ribs Other'wise she had not had 
any illness which appeared to bear 
on her present condition 
The nodules first appeared on tK 
lower part of the abdomen, aiv 
rapidly spread over the tront ot 
the body Each individual noduk 
was at first small, about the size 
of a pea, and grew in the course 
of a few days to the size of a large 
raisin When the nodules first ap- 



Leukemic nodular infiltration of the skin (Rolleston and Fox ) v 

(British Journal of Dermatologry ) 


mediastinal and abdominal glands at- 
tain great size Usually there is little 
or no pain in the glands 

Dyspnea, cough, and edema of the 
arms or legs are often very trouble- 
some and are due to piessure Itching 
of the skin may cause great distress, 
fiequently being associated with 
urticaria Lymphomata may occur in 
the skin over any part of the body 

Case of atypical myeloid leukemia 
with nodular infiltration of the skm 
The patient, a widow aged 58 years, 
complained of "‘lumps in the skm,'’ 
which she had first noticed two 
months previously For several 
months before this she had noticed 


peared they were much darker than 
at present, in fact almost black, 
they did not cause any itching or 
pain She was fairly well in herself, 
only rather weak She had lost 
about 16 pounds in weight in the last 
two months H D Rolleston and 
W Fox (Bnt Jour of Dermat , 
Dec, 1909) 

The cutaneous lesions of the leu- 
kemias include chloroma, multiple 
myeloma, lymphoderma permciosa, 
and mycosis fungoides In relation 
to the last Pardee and Zeit have 
recently reported a case of mycosis 
fungoides which later turned to a 
lymphatic leukemia The lesions 
consist of pigmentation, edema, vesi- 
cles, papules, nodules, tumors, espe- 
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cially of the face urticaria, diffuse 
erythroderma, macules, and pruritus 
Hazen (Wash Med Annals, July, 
1911) 

The term nodular leukemia applies 
to all those cases in which nodules 
or tumors of leukemic growth have 
been found Such cases have been 
reported under a great variety of 
titles, eg, mycosis fungoides, chlo- 
roma, Mikulicz’s disease, Kaposi’s 
disease, sarcomatosis, etc The one 
great point to be observed is the 
avoidance of operations which later 
prove to have been unjustihable, 
such as excision of the upper jaw, 
complete mastoidectomy, amputation 
of both breasts, laparotomy, and ap- 
pendicectomy The most common 
sites for the nodules are, neverthe- 
less, the bones, espccialh those of 
the skull the skin, incl subcutaneous 
tissues, as well as the aanous other 
sites in which Ijmphoid tissue is 
found normally They arc thought 
to irise from pre-existing Ijmphoid 
foci Ihc most important feature 
which these nodules hi\c in common 
is their instabilitj those present in 
the skin have been known to canisli 
foi a time, others to nuclei go 
spoilt menus paitiil retrogression 
Another feature in eoinmon is i pre- 
disposition of the nodules to hemor- 
rhage Iheir chief signilie inee lies 
in the necessity <>f differenti Uing 
them from true saieonii and other 
conditions producing sjniptoins rc- 
senibling those due to the nodules 
W’ard (I’roeecd Royal Soc of Med, 
May, 1912) 

Fevei IS piesent in most cases 
and nausea and -vomiting are com- 
mon Anemia occui s earlier than 
m the myeloid type and when se- 
vere causes edema, breathlessness, 
tinnitus annum, vertigo, and head- 
ache Hemorrhages are more com- 
mon than in myeloid leukemia 

The lymphatic glands are movable, 
hard, discrete, as a rule not tender, 
and rarely attain the size seen in 


Hodgkin’s disease The liver and 
spleen are enlarged in all cases, but to 
a lesser extent than in the myeloid 
form 

Examination reveals a large amount 
of uric acid , albumin and hyaline casts 
are commonly found 

The number of leucocytes per c mm 
vanes between 10,000 and 1,000, OCX), 
the average number being about 100,- 
000 It IS often impossible to make a 
diagnosis from a leucocyte count 
alone A diffeiential count, however, 
always establishes the diagnosis The 
lymphocytes vary fi om 80 per cent to 
100 per cent , both the large and the 
small vaiieties pai taking in the in- 
crease The polymoiphonuclear cells 
are i educed m number and eosino- 
philes and mast cells aie often absent 
Myeloc>tes may oi may not be pres- 
ent Even eaily in the couise of the 
disease but 2 000,000 or 3,000,000 
eiythrocjtcs pei e mm may be found, 
and as the disease progi esses their 
nunibei is still fuither i educed The 
hemoulobin pciccntai’e is low Nor- 
mohlcistb and mcs:>aloblastb aie usually 
present and poikilocv tosis is common 
Ihc et V till OLv tes stain pooily 

Acute Leukemia — This is much 
raiei than the chionic foim and is 
most often encounteied in children 
I'emales seem to be more fiequently 
attacked than males Because of its 
resemblance to an acute infection, it 
IS probable that m some cases a cor- 
rect diagnosis is not made Indeed, 
the diagnosis depends almost solely 
on the blood examination 

Pam in vaiious parts of the body 
and weakness are the first symptoms 
Weakness increases rapidly and in a 
short time the patient is prostrated 
Hemorrhage is extremely common 
and occurs from the nose, gums, ton- 
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sils, gastrointestinal mucous mem- 
branes, and into the skin Cerebral 
and retinal hemorrhages may occur 
In some cases se\ere bleeding has 
been the first symptom Frequently 
ulceration occurs at the site of hemor- 
rhage, especially in the mouth, where 
It simulates noma 

Case in which the signs and symp- 
toms of lymphoid leukemia in a child 
vanished at the onset of noma They 
returned later, howe\ er, after the 
recovery from the acute infection, 
and the child died Samson (Berl 
klin Woch, Feb 3, 1908) 

Three patients with acute lym- 
phatic leukemia, all dying within 
thirty days from the time the disease 
was diagnosed They were aged, re- 
spectively, 10, 16, and 11 years The 
symptoms and blood-findings were in 
all 3 in a general way similar Boden- 
stab (Jour Amer Med Assoc, Mar 
30, 1912) 

Acute myeloid leukemia is fre- 
quentb accompanied by cutaneous, 
mucous, or visceral hemorrhages In 
certain cases these hemorrhages are 
so abundant or numerous that an 
actual hemorrhagic form of myeloid 
leukemia can be spoken of, the 
author reports 6 cases of this kind 
Ter-Barseguian (Revue med de la 
Suisse Romande, Aug , 1913) 

Fever is usually present and may 
be high (103° to 104° F— 39 5° to 
40° C ) The temperature curve is 
very irregular and may suggest sep- 
sis Occasionally it resembles the 
curve of typhoid fever 

Just before death the tempeiature 
may become subnormal The skin 
takes on a w ax-hke yellowish or graj’’- 
ish pallor and puffiness of the face and 
edema of the ankles are commonly 
observed Toward the end dyspnea 
may occur, the pulse increases m rate 
and becomes feeble The liver, spleen, 
and lymph-glands enlarge rapidly 
The cervical and submaxillary nodes 

6—22 


are often the first to show enlarge- 
ment Sometimes the course of the 
disease is so rapid that death ensues 
before the glands enlarge Albumin 
may appear in the urine, casts are 
usually absent Hematuria may oc- 
cur The excretion of a large amount 
of uric acid is "very common 

Pathognomonic e\idence of the 
nature of the disease is to be found in 
the blood, examination of which le- 
\ eals a great increase in the number of 
leucocytes Usually the proportion of 
white cells to erythrocytes is 1 20 or 
1 10 Cases are reported with ratios 
of 1 3 and 1 2 The actual number 
of leucocytes per c mm of blood 
ranges between 200,000 and 500,000 
In the majority of cases there is a 
great increase in the number of 
lymphocytes (80 to 100 per cent), 
the large cells predominating The 
polymoi phonuclear cells constitute but 
a small percentage Eosinophiles and 
myelocytes are usually less than 1 per 
cent Rarely the myelocytes predom- 
inate The erythrocytes number about 
3,000,000 per c mm , though occasion- 
ally they may fall as low as 1,000,000 
A few nucleated red cells are usually 
observed The hemoglobin is reduced 
to less than 50 per cent in most of 
the cases 

The acute differs from the chronic 
myeloid leukemia in the absence of 
the increase of the eosinophiles and 
the fatt> granular cells, and gives as 
characteristic symptoms of the acute 
form the usually \ery great anemia, 
the relatively slight swelling of the 
spleen and of the lymphatic glands, 
and ulcers of the mucous membrane 
of the mouth Hirschfeld (Berl klin 
Woch, June 27, 1907) 

In the acute types of the disease 
the process goes on so rapidly that 
still younger types of both cells, the 
lymphoblast and the myeloblast, in- 
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vade the blood Both forms of cells 
are free from granules and look so 
much alike that it is impossible to 
tell whether they are of lymphatic or 
medullary origin A valuable re- 
action solves this difficulty It de- 
pends upon the fact that all medul- 
lary cells possess ferments in their 
protoplasm, while lymphatic cells are 
free fiom such ferment The blood- 
smear IS fixed in formalin, then 
dipped foi a short time m a 1 per 
cent aqueous solution of alphanaph- 
thol and for a short time in a 1 per 
cent aqueous solution of dimethyl- 
paraphenylenediamine (Merck) A 
deep-blue color will form in the pres- 
ence of ferments, hence only cells 
deri\ed fiom the bone marrow will 
exhibit blue qi inuks SchuU/c 
(Munch med Woch Jan 26, 1909) 
The oecurreiKc of i poMtue indo- 
phciioloxidasL inntion in 1 irqe non- 
qr mill II iclls in uiitc kukcniii is 
ccitun jiioot of their in>eloi(l n itiire 
iiul illows i (li iqnosis of uulc m\c 
loul knkcinii to l)c icidiU m uk 
trom Ijlood (. \ iinin ition I he oxi- 
dise rcution is luqitiNc in tlu nnnt 
embryonu foiiiis ot in mow cells 
It Is ilw 1 } s iKqiliNc in sin ill nuilo 
bl ists 111(1 Is ino])il)h ilw Us in i 
tue in the most t\pu il si ot 1 ii 
m>clobIists witli iiniioiniU dense 

1) isophik rc tK 111 11 pi oto])l is in \\ hen 
it fills ])osili\(. Ill tlu sc liiqc non 
qriiiiiln tells it is issociiltd with 
iltciitions in the pioloplisin which 
are rccoqni/ablc b> oi din 113 st iininq 
methods, ind which indie itc stipes 
of ripening tow ird the gi mill 11 
myclocAtes Cases of aeutc myeloid 
leukemia m ly occur in which the 
type of blood form ition is so em- 
bryonic that the oxid isc reaction is 
valueless for differentiil diagnosis 
but even in such cascb the histo- 
logical characters of the large leu- 
cocytes may render a diagnosis pos- 
sible J S Dunn (Quarterly Jour 
of Med, Apr, 1913) 

Literature shows 28 proven cases ot 
tnyelogenous leukemia, 27 probable 
cases and 18 doubtful ones The onset 
suggests an acute infection, the 


weight of opinion favoring also such 
a cause, although different toxins pro 
duce the same picture The indol- 
phenolblue synthesis test as modified 
by Graham differentiates from the 
acute lymphatic forms Gorham 
(Albany Med Annals, May, 1917) 

The disease luns its course in a few 
weeks 01 months, death occurring from 
piogiessive inanition Hemorrhage 
and luptuie of the spleen sometimes 
cause a fatal teimination An infec- 
tion may occui as a complication and 
cause death fiom sepsis 

DIAGNOSIS — Tf the blood is ex- 
amined the diagnosis of leukemia is 
made with gieat ea^e, wdiereas with- 
out such an examination it is often 
impossible to make a collect diag- 
nosis \eutc leukemia piesents the 
i>ieatest ditheult\ in diagnosis The 
fe\*ei, il nLeoinjiamed 1)3 intestinal 
hcnionliage suggests t3 phoid fever 
t.a*^es til It piLscnt spong 3 , bleeding 
gums with hciuoiihage into the skin, 
suggest ])inpuia hemonhagica Many 
c ises stiongh lesemble sepsis As 
pie\iousI\ stilid lii)we\ei an exami- 
11 ition ()1 the l)l(w>d including a differ- 
ential kiKo(.\te eoiint will clear away 
the dihKuIties in di ignosis It should 
be home in mind th it oeeasionally, in 
chioiiK ]\m})hoid leukemia, the leuco- 
e 3 tes max he no moic numeious than 
IS fieciuently the ease in infections, 
also in the ehionie mx cloid, as well as 
in the Ixmphoid t}pe, the leucocytes 
ma) be 1 educed to noimal num- 
beis during an intcicuirent infection 
riieiefoie, it is essential to make a 
difteieiitial Ieucoc3te count to avoid 
mistakes in diagnosis 

ETIOLOGY — Practically nothing 
IS known concerning the cause of leu- 
kemia Cases hax^e been reported fol- 
lowing trauma, but up to the present 
time no definite evidence has been 
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produced to show that injury bears a 
causal relationship to the disea^^e 
Malaria and other infections, poor 
food, insanitary conditions, worry, 
overwork, and heredity are of little 
importance etiologically It has been 
suggested that the disease, partic- 
ularly the acute type, is infectious in 
origin, and various bacteria and bodies 
thought to be animal parasites have 
been reported as present in the blood 
of some cases 

Case of acute myeloid leukemia in 
a stable boy of IS who had septic 
staphylococcous hemorrhagic pericar- 
ditis, preceded by acute tonsillitis 
Fourteen days after the first symp- 
toms the blood was loaded with 
myeloid cells, and the clinical diag- 
nosis of acute leukemia was con- 
firmed by the microscopical findings 
in the spleen and bone-marrow as 
well as in the blood Ziegler and 
Jochmann (Deut med Woch, Bd 
xxxiii, Nu 19, 1907) 

The writers have repeated the work 
of Ellermann and Bang on chicken 
leukemia, and have brought forward 
the first proof of the transmissibility 
of leukemia Their inoculations were 
made from a leukemic hen furnished 
by Ellermann and Bang The results 
obtained confirm fully those of the 
above-named authors Of 49 hens in- 
oculated, 18 developed leukemia and 
4 pseudoleukemia Subcutaneous in- 
oculations of emulsions of In er, 
spleen, and bone-marrow always 
gave negatne results, the success 
followed intravenous injections 
Hirschfeld and Jacoby (Zeit f klin 
Med , Bd Ixix, S 107, 1910) 

Case of acute leukemia due to 
Staphylococcus The patient was a 
woman of 38 who died within a 
week from the first symptoms Her 
brother was brought to the clinic 
not long after with typical lymphatic 
leukemia and it was learned that a 
cousin had died a year before from 
a similar affection Barrenscheen 
(Wiener klin Woch, Feb 22, 1912) 


Some acute infectious disease is 
the forerunner of leukemia and al- 
lied conditions Acute leukemia is 
in Itself the clinical picture of an 
acute infectious disease of intoxica- 
tion Many of its manifestations 
resemble those of severe diphtheria 
and other septic diseases Hansemann 
(Berl klin Woch , Jan 5, 1914) 

Case of acute leukemia in a pre- 
Mously healthy and well-to-do man of 
SO Vrho developed acute leukemia with 
hemorrhages from the mouth and 
death from progressne weakness m 
six months The man had been a 
vegetarian for many >ears and scor- 
butus had been the diagnosis at first, 
until examination of the blood 
showed microm 3 eloblast leukemia 
Leukemia is unmistakably an infec- 
tious d sease Citron (Deut med 
Woch , Mar 26, 1914) 

There is a congenital form of leu- 
kemia which occurs in children whose 
parents are not leukemic, leukemic 
parents have never been known to 
transmit the disease to the newborn 
child, instances in which actual infec- 
tion of one person by another might 
seem to ha\e occurred are very few, 
although not necessarily devoid of 
significance, in having a marked 
preference for a particular sex and 
age leukemia differs from the infec- 
tious and resembles metabol c diseases 
and cancer Gordon Ward (Bnt Jour 
of Children's Dis , Mar, 1917) 

Rigid investigation has failed to 
prove any of these claims Some 
authorities consider the chronic Ijm- 
phatic type of leukemia to be closely 
related to the neoplasm, ^ e , lympho- 
sarcoma 

Myelogenous leukemia is a malig- 
nant neoplastic disease Its onset is 
insidious, and it is usually fatal It 
is sometimes favorably influenced by 
intercurrent disease, and it is usually 
influenced favorably by X-rays In 
favor of Its malignancy is the fact 
that in many of the organs are 
masses of cells identical with those 
of bone-marrow, which are foreign 
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to the organs involved, and are ap- 
parently metastases Hams (Amer 
Jour Med Sci , July, 1908) 

Acute myeloid leukemia in 2 pre- 
viously healthy children with appar- 
ently mild scarlet fever developed 
varicella during convalescence and in 
connection with this a severe hemor- 
rhagic sepsis, fatal in a week The 
necropsy findings were those of acute 
myeloid leukemia Animals inocu- 
lated with cultures from the 2 chil- 
dren confirmed the diagnosis of a 
streptococcus sepsis C Sternberg 
(Wiener klin Woch, Nov 23, 19in 
Case of lymphoblastic leukenii'i in 
a child years old, noteworthy be 
cause the lymph-glands of the neck 
and elbow were converted into i 
common hcterotoiDic growing tunuir 
which produced m icroscopic ill> the 
picture ot Stcrnbcigs Icucos irco 
mitosis Merxhcimcr (Munch med 
Woch,Kov 18,1913) 

Leukemia is a laie disease The 
myeloid foim is seen nioic ficqucntU 
than the lymphoid Most cases of 
chioiiic leukemia oceui between the 
ages of 20 and 30 ycais It is almost 
twice as common in males as in 
females On the otiici hand iciitc 
leukemia moie often ohseived in 
females undci the age of 20 > e ii s 

The avcf'igc dur ition of llu 
chronic form is only bitten months 
from the time of iirst oliserv i- 
tion Death ma^ occui hy tlu 
failure of the crytlirobl istic function 
of the bone-marrow, 'ind the pres- 
ence of severe 'incmn. with large 
numbers of nucleated red cells is of 
grave prognosis Exhaustion of the 
leucoblastic tissues, as shown by the 
decreased production of the leuco- 
cytes and the immaturity of the 
forms produced, would seem, how- 
ever, to be the more usual cause of 
death Treatment by X-rays and 
arsenic causes no improvement or a 
striking one which is only temporary 
The fatal issue sometimes is hastened 
by these measures of treatment The 


absence of marked splenic enlarge- 
ment in the acute cases is suggestive 
of a failure of the protective action 
of the spleen Panton and Tidy 
(Lancet, May 18, 1912) 

PATHOLOGY —The essential 
lesions aie found in the spleen, bone- 
mai row, and lymph-glands 

The spleen is always enlarged and, 
m the chronic m>elogenous foim, may 
I each huge propoitions The organ 
letains its shape, is smooth, haid, and 
cncumsciibed areas of peiisplenitis 
aie visible Adhesions may bind the 
spleen to the sunoundmg stiuctures 
On section the color is mottled giay 
oi grayish led 1 lemon hage into the 
substance nicU be found Alicroscopic- 
alh the stiuctuic closely lesembles 
iionc-maiiow I he Alalpighian fol- 
licles disappcai and aie leplaced by 
masses of lcncoc^tcs thiough which 
tapillanes tout sc The masses of 
kuct>t\tcs aic composed of my- 
cloc \ tes, pol} moi phonuclcai neutro- 
jiliiks ind inononudcar cells Many 
nuckalcd ciytlii oc\ tes aie present 
Seven eises of leukemia develop 
iiiK iltei 111 leeukiit involving the 
spken, iiuhuhng 2 in which it fol- 
loueil spleiuetoiny Amputation of 
the thicb w IS responsible for the 
leukenii'i in Murneh t> ease In both 
the writers e ises the spleen was di- 
rcetl> injured in a fill or in an ac- 
cident hending the body far over 
1) lekw^ard T.Jie extreme pallor and 
weakness and the leukemic blood- 
liiidinE’s continued a progressive 
course until each of the young men 
died of intercurrent pneumonia in 
about two months after the trau- 
matism Facchini (Ga 2 degli Osped, 
Maj 18, 1913) 

Changes m the hone-marrozv are 
observed chiefly in the shafts of the 
long bones and in the sternum The 
fat IS replaced by soft, rathei tough 
tissue, described by Sir William Osier 
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as resembling the consistent matter 
which forms the core of an abscess 
It is grayish white in color, but takes 
on a reddish tint on exposure to the 
air Microscopically the mass is 
composed of myelocytes, polymor- 
phonuclear neutrophiles, eosinophiles, 
inononucleai leucocytes, and erythro- 
cytes 

The lymph-glands in the my eloid 
form are slightly, if at all, enlarged, 
though in the abdomen they may 
reach the size of a walnut In the 
lymphoid form considerable enlarge- 
ment of the glands of the entire body 
may occur Many of the glands show 
a normal microscopic picture, w hile in 
others changes similar to those in the 
spleen and bone-marrow occur The 
lymphatic tissue in the gastrointes- 
tinal tract may be involved and ulcer- 
ation of Peyer’s patches is sometimes 
found 

The hver is enlarged in most cases 
It IS grayish yellow in color Micro- 
scopically, the capillaries are found 
overdistended with leucocytes, causing 
pressure atrophy of the liver cells 
Numbers of distended capillaries may 
coalesce, thus forming leucocytic 
masses sometimes called leukemic 
tumors 

The lungs show changes like those 
described in the liver, i e , overdisten- 
tion of the capillaries by leucocytes 
This encroaches upon the air space 
and is one of the causes of dyspnea 
Compression of the bases of the lower 
lobes from pressure of the enlarged 
liver and spleen is commonly found 
An effusion of serum is not uncom- 
monly present in one or both pleural 
cavities Marked edema of the lungs 
may be found 

The heart chambers are usually dis- 
tended by clotted blood Ecchymoses 


of the pericardium and endocardium 
are often found Microscopically the 
picture of fatt> degeneration is pre- 
sented 

The thymus gland may be slightly 
enlarged, though, as a rule, no changes 
are found 

The capillaries of the kidneys may 
be overdistended with leucocytes and, 
just as in the liver and lungs, they 
may coalesce to form leukemic 
tumors The same coalescence may 
occur in the capillaries of the skin 

The tonsils are often enlarged, espe- 
cially' in the acute cases, and ulcera- 
tion may be present here and also in 
the nasal and pharyngeal mucous 
membrane The gums are often 
spongy and ulcerated No changes 
are found in the nervous system, ex- 
cept those secondary to hemorrhage 
into the brain 

PROGNOSIS —Leukemia is prob- 
ably always a fatal disease There is 
no w ell-authenticated instance of re- 
co\ery on record In acute cases 
death occurs in a few weeks or 
months With the chronic form pa- 
tients may live for one to five years 
Sir William Osier (“Pnnc and Prac 
of Med ,” 8th ed , 1912) states that he 
saw a patient with chronic lymphatic 
leukemia ten years after the diagnosis 
had been made Remissions in symp- 
toms occur once or more during the 
course of the disease Leukemic in- 
dividuals are especially prone to 
infections, boils and abscesses being 
of frequent occurrence Death from 
septicemia is not uncommon Tuber- 
culosis, especially the miliary form, is 
\ ery common It has been frequently 
observed that during the course of 
an infection, i e , pneumonia, car- 
buncle, erysipelas, the leucocytes may 
be diminished near or to normal num- 



342 LEUKEMIA AND PSEUDOLEUKEMT A. (DALAND AND DEVER) 


bers The number of leucocytes per 
c mm of blood is not always in diiect 
relationship to the severity of the 
symptoms, though, as a rule, the 
greater the ntimbei, the moie seveie 
the disease In acute lymphoid leu- 
kemia a preponderance of large mono- 
nucleai cells usually indicates an 
earliei fatal termination 

TREATMENT — Thei e is no cura- 
tive treatment foi leukemia Among 
drugs, arsenic is given fust place It 
should be used to the point of tolei- 
ance, if used at all 

Better lesults have lately been ob- 
tained by the use of Rontgen rays and 
the inleiiial administration of benzol 
The foimei has been liicd o\ ei a 
longei peiiod thin tlie littci, and in 
Uie hands of e\pcits it is possible in 
almost c\tiy case to i educe the niiin- 
bci of leneoeetes to nonnal and it tlie 
same time to cause the geneial sMiip- 
toms to \amsh ilic i nudity of le- 
duction in the numbei of leneoc} tes 
depends on the intensity of tie itnieiit 
1 he dilleicntial Iciieoeite count ip- 
proMinates iioimil buh in the 
tieatmcnt of ni} eloid leiikemi i tlie 
pithologieal cells deeieiso and in iv 
even disappcu, while in the 1} mphoid 
type the qualitative ehinge is ob- 
seived onlj aftei the numbei of leu- 
cocytes has been i educed to oi neai 
noimal The erythioevtes ind hemo- 
globin aie increased aftci i ])i cliniinaiy 
deciease, in almost all eases of mye- 
loid leukemia, and less fieiiuently in 
the lymphoid variety As the numbei 
of erythi ocytes is increased the nucle- 
ated red cells decrease The spleen 
slowly decreases in size and may even 
return to normal The first evidence 
of beneficial action of the rays on the 
spleen is a diminution in the resist- 
ance on palpation, and comcidently 


the patient is conscious of a sense of 
diminished weight m the abdomen 
As the shrinking of the spleen pro- 
gi esses pain may occui, due to 
stretching and pulling on the ad- 
hesions which attach the organs to 
sunounding stiuctures Enlarged 
lymphatic glands, disappear rather 
piomptly The excretion of uiic acid 
IS inci eased, fevei disappears, stiength 
1 etui ns, and the patient is enabled to 
assume an occupation The best re- 
sults aie obtained in chionic myeloid 
leukemia 

In the beginning of tieatment, espe- 
cially if It IS intensive, dizziness, ver- 
tigo, v^omiting, diaiihea, and loss of 
weight mav occui These svmptoms 
aie those of a toxemia, due to a sud- 
den liliei ition into the eiiculation of 
i laigc cpi inlitv of the dcstiuctive 
jiioducts (ii IciKocvtes and their ap- 
l>c u inee dcin uuls cithci a diminu- 
tion in the mtcnsitv oi the suspension 
of ti c itnicnt loi i time 

1 he good icsults of Rontgen-iay 
tieitmciit u e lu ought about by (o) 

I he ])timii\ (Icstiiution of lymphoid 
iiul mv eloul tissue with inhibition of 
then abiblN to inolifciatc, (b) dimi- 
nution of toxin foimation due to in- 
bibition ot the tonn ition of pathological 
cells, (( ) the occuiicncc in the blood 
of a sulist.uue foimed fiom the de- 
composition jnoducts of (lestioyed 
leueoevtes which inlluence the blood- 
making oi gans 

In the couise of tieatmcnt of chionic 
leukemia b> the lays, fotii phases are 
obseivable, v i/ (1) I he initial dis- 
tuibance of the geneial well-being, 
inciease in leucocytes with a second- 
ary, step-like deciease, (2) gradual 
betterment in the general condition 
and giadual inciease in the erythro- 
cytes and hemoglobin, (3) a period 
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of latency, during which the patient 
may feel practically well, (4) a recur- 
rence of symptoms The duration of 
the period of latency a\erages about 
SIX months, at the end of which time 
another course of treatment is neces- 
sary, as indicated by a return of ab- 
normal cells to the blood in increas- 
ing numbers The patient ma\ thus 
be carried through a number of > ears 
before the rays become ineffective 
Sometimes after a short period of 
latency an “explosive^’ recurrence 
ends m death The duration of the 
other phases is also \ ariable 

Successful treatment of a leukemic 
patient by the X-ray The writer 
directed his X-ra> therapy to the 
spleen, and incidentally to the end 
of the long bones, and in this has 
been followed by most of the work- 
ers Senn (Med Rec , Aug 22, 1903) 
Account of 2 cases, both of which 
were gi\en arsenic, and 1 of which 
was treated with the X-rays Both 
cases, however, showed marked im- 
provement of the blood-picture and 
the other symptoms, hence, there 
was doubt as to the part played by 
the X-ray Bryant and Crane (Med 
Rec , Apr 9, 1904) 

The writer has met with success 
in the treatment of leukemias during 
the last three years, that is, since the 
X-rays have been utilized for this 
purpose Ten of the 26 patients 
suffering from myelogenous leukemia 
reco\ered under treatment with the 
rays, the spleen diminishing to nor- 
mal size, and the blood assuming its 
usual picture Three of the 10 had 
relapses, but a second course of treat- 
ment again proved efficacious in cur- 
ing them Only 1 patient with 
lymphatic leukemia was cured of the 
disease, if freedom from the signs of 
the affection for the period of two 
years constitutes a cure In general, 
this type of the disease proved quite 
refractory to the X-ray therapy 
Grawitz (Berl klin Woch, June 15, 
1908) 


Report from Koranyi’s clinic of 44 
cases of leukemia, lymphosarcoma, or 
mediastinal tumors treated with the 
Rontgen rays since 1904 It is espe- 
cially important that this treatment 
should be applied in the early stages, 
later, much more intensive treatment 
becomes necessary, with all its in- 
herent dangers The writers advise 
radiotherapy for all tumors in the 
mediastinum and all phenomena sug- 
gesting lymphomatosis and leukemia 

For ten or fourteen days strong 
daily exposures for eight or ten 
minutes are advocated Then the ex- 
posures are suspended while the pa- 
tient^s sensitiveness to the rays is 
determined and the appearance of by- 
effects awaited After this period of 
observation the treatment is con- 
tinued until signs of improvement or 
of the inefficacy of the measure be- 
come evident They keep up the 
exposures for two or three months 
in case of a mediastinal tumor 
Elischer and Engel (Zeit f klin 
Med , Bd Ixvii, Nu 1-3, 1909) 

The winter emphasizes the im- 
portance of keeping the patient under 
constant supervision, so as to in- 
stitute another course at the first 
signs of exacerbations By this 
means it is possible to keep the pa- 
tient in good condition with fair 
earning capacity for years One of 
his patients was thus able to work at 
his trade of cabinetmaker for two 
years after comparative retrogression 
of the myeloid leukemia, dying then 
of ulcerati\ e endocarditis M Stern- 
berg (Deut med Woch, Mar 23, 
1911) 

In 6 cases of leukemia of the 
splenomyelogenous type, 4 followed 
the usual habit of discontinuing 
treatment as soon as the beneficial 
effect of the Rontgen ray made them 
feel perfectly well and enabled them 
to resume their usual pursuits The 
only facts of importance taught by 
these cases are that under proper 
dosage almost hopeless cases will 
respond rapidly to treatment, that 
this improvement is marked enough 
to cause the patients to feel that 
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they are practically cured, that after 
cessation of treatment the disease 
recurs,, and finally, that these recur- 
rences are also amenable to treat- 
ment, though the response is suc- 
cessively less satisfactory Thomas 
(Cleveland Med Jour, Apr, 1912) 
The radium treatment exerts an 
immediate very powerful action on 
myelogenous leukemia when applied 
over the enlarged spleen for twenty- 
four hours in relatively laige amounts 
Aftei three or four applications of 
from 30 to 33 eg of radium sulphate, 
the spleen was found to return to its 
normal size and the total and dif- 
ferential leucocytic counts to their 
physiological level, while all the gen- 
eral symptoms disappeared These 
effects were noted m 5 cases all ot 
which had previously been subjected 
to the Rontgen rays In 2 patients 
recurrence took place two and six- 
teen months respectively after cessa- 
tion of the treatment and its resump- 
tion failed ^to yield the results pre- 
viously obtained, possibly owing to 
insuthcient dosage 
This treatment may prove useful in 
dealing with patients that cannot be 
removed to the office of the ront- 
genologist, and IS capable of arrest 
mg for a considerable time the prog 
ress of the disease Tn view of the 
possibility of a difference between 
the pliysiological effects of radium 
and those of the X-ray, the authors 
suggest that these two agents lie 
tried in alternation or m association 
Renon Degrais and Dreyfus (Presse 
med June 18, 1913) 

In the first stages of X-ray treat- 
ment the leukemic tissues show great 
degeneration and destruction of the 
white-cell-forming tissue This may 
completely disappear from the spleen, 
and the process of white-cell forma- 
tion may be so inhibited that an 
aleukemic condition of the blood may 
result After some months there 
arises a more undifferentiated leuco- 
blastic tissue, particularly in the re- 
troperitoneal hemolymph-nodes and 
m the bone-marrow, the leukemic 
condition of the blood may or may 


not return With an increasing ca- 
chexia the process may be terminated 
by symptoms of intoxication or by 
some secondary event, as hemorrhage 
from the necrotic spleen A S War- 
thm (Am Jour Med Sci, Jan, 1914) 
Where neither X-rays nor benzol 
alone is sufficient to control the 
disease, the two may be effective 
when given simultaneously Edmund 
Myers (N W Medicine, Sept, 1916) 
X-ray treatment is the most suc- 
cessful and safest agent The rays 
should be directed mainly against the 
bone-marrow Treatment of the 
spleen consists in dividing it into 
zones of 8 to 10 cm in diameter, 
crossfinng is then practised from the 
front, side, and back Only 1 area is- 
treated at a time Arsenic in small 
doses is ad\ocated where improve- 
ment ceases, also m cases with a low 
red count or the reds and hemoglobin 
diminishing H K Pancoast (Amer 
Jour of Rontgenology, Jan, 1917) 
Radium treatment by surface ap- 
plication IS advocated by the writer 
in cases of leukemia resistant to the 
X-ray and benzol The resulting re- 
mission may last months or years 
Ordway (Boston Med and Surg 
lour Apr 5 1917) 

Sometimes the c^eneral condition 
impio\cs ])ut the 1:>lood remains defi- 
nitcl> almormal A few cases aie appar- 
ently refiactory to X-ray treatment 

Results with the use of Coley’s 
mixed toxms in 5 cases of leukemia 
do not yet warrant the statement 
that the toxins will compare favor- 
ably with the excellent results some- 
times affoided by X-ra>s, but so far 
they have been encouraging enough 
to justify further trial Larrabee 
(Boston Med and Surg Jour, Feb 
6, 1908) 

Recently thorium X has been ad- 
ministered intramuscularly and sub- 
cutaneously in salt solution Its 
action IS very similar to that of the 
Rontgen rays except that it is a little 
more rapid Insufficient time has 
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elapsed to permit of a satisfactory- 
comparison of the end-results with 
those of the X-ray 

Case of chronic myeloid leukemia 
treated with thorium X There was 
a rapid decrease m the number of 
leucocytes from 109,000 to 8800 fi\e 
days after administration of the com- 
pound On the fifty-third day fol- 
lowing the injection the white cells 
numbered 4180 More remarkable 
than this was the disappearance from 
the blood of myelocytes, which orig- 
inally constituted 30 per cent of the 
leucocytes J Plesch (Berl klin 
Woch , Ed xhx, S 930, 1912) 

In July, 1912, A von Koranyi (Berl 
klin Woch , 1912, No 29) published 
a case of myeloid leukemia in which 
very marked improvement occurred 
following the use of benzol (CeHg) 
There were also reported se\ eral cases 
of benzol poisoning, a striking feature 
of which was a marked leucopenia 
Since Koranyi’s paper many other ' 
contributions have been added, all 
showing that benzol causes a pre- 
liminary rise in the number of leu- 
cocytes, followed by a maiked diminu- 
tion during the second or third week 
of treatment The erythrocytes at 
first decrease, but later they increase, 
as does also the hemoglobin The 
spleen decreases in size, in some cases 
leturns to normal, and the general 
condition of the patient improves 
The lymph-glands are less readily 
aftected When used m conjunction 
with the X-rays the impro-vement is 
more rapid than when either is used 
alone 

From 2 to 5 Gm (30 to 75 grams) 
of chemically pure benzol should be 
given in twenty-four hours, and may 
be given by mouth or may be injected 
into the muscles or under the skin 
It IS best administered in capsules 
containing 0 5 Gm (7)4 grains) each 


of benzol and olive oil In the begin- 
ning of treatment a capsule should be 
given four times a day, later 2 cap- 
sules three times a day, then 2 cap- 
sules four times a day, and finally 2 
capsules five times daily The rate of 
increase depends upon the tolerance 
of the patient and the effect upon the 
blood-picture It should not be given 
when the stomach is empty Some- 
times a burning sensation in the stom- 
ach, eructation, vertigo, and a tran- 
sient tracheobronchitis are observed 
after its administration When the 
leucocytes are diminished to 20,000 
per c mm the use of the drug should 
be discontinued, as leucocytic reduc- 
tion continues for some time after- 
ward Death may result from the too 
long continued use of benzol The 
toxic effects observed by Selling 
(Bull Johns Hopkins Hosp , xxi, 
1910) were purpura, bleeding from 
the gums and mucous membranes of 
nose and pharynx, hemorrhage into 
the viscera and retina, vertigo, weak- 
ness, \omiting, and syncope The 
blood-platelets were much diminished, 
leucocytes almost disappeared from 
the blood, and the erythrocytes de- 
generated 

Benzol is a dangerous agent , there- 
fore, Its use must be controlled by 
frequent examination of the blood In 
several cases reported the treatment 
had to be stopped because of the ap- 
pearance of a red, slightly papular 
lash, later changing to a reddish- 
brown color and follow'^ed by desqua- 
mation Edema of the eyelids oc- 
curred The urine remained fiee of 
albumin 

Case in which X-ray treatment had 
been without eifect, but benzol in 
doses of 60 drops a day caused a slow 
but continued betterment in the gen- 
eral condition, splenic enlargement. 
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leucocytosis, myelemia, and anemia 
In the second patient, previously un- 
treated, benzol in the same dose 
brought about in two weeks a con- 
siderable improvement in the gen- 
eral state, with suppression of fever, 
diminished volume of the spleen, and 
fall in the leukemia from 300,000 to 
80,000 cells Aubertin (Bull et Mem 
de la Soc med des Hop de Pans, 
May 23, 1913) 

The writer gave benzol in doses of 
7 minims (0 5 cc), increased to 15 
minims (1 cc), in capsules, after 
meals and at bedtime, in 5 cases 
— 4 being myelogenous and 1 lym 
phoid The results were a rapid fall 
in leucocytes, resulting in leucopeiiia 
in 3 cases, diminution in size of 
spleen, impro\ed red cell count and 
hemoglobin, disappearance of lymph- 
nodes in lymphoid ease, improved 
general condition Ihe use of drug 
should be controlled by frequent 
blood ex imin itions Billings (Jour 
Amcr Med Assoc, 1 eb 15, 1913) 

The writer has treated 22 cases of 
leukemia with benzol in the p ist six 
months llie benzol w is mixed with 
olive oil iiul given eitliei in milk or 
in a capsule Ihc ivcrige dose w is 
less thin 4 Gm (1 di im) i d ly, ind 
the writer found th it the results were 
equally is good as with higher do 
s igc Doses as high is S (jin 
dr ims) i (I ly were guen in a few 
cases and it seemed tli it these higher 
doses h id an injurious iction on the 
red blood-corpuseles He also in- 
jected the benzol subcutaneously in 
doses of 15 c c (23 minims) once 
a day, mixed with in equil amount 
of olive oil None of the patients 
showed signs of irritation on the part 
of the kidneys 

The writer’s results have not been 
so uniformly favorable as those re- 
ported by Kiralyh, Koranyi, and 
others, but he thinks that benzol is 
a decided aid m the treatment of 
leukemia The best results were ob- 
tained when the benzol treatment 
had been preceded by a course of 
X-ray treatment Klein (Wiener 
klin Woch, Bd xxiv, S 357, 1913) 


The results of benzol therapy are 
variable for two reasons (1) The 
cases ill themselves vary m intensity 
and 111 the fundamental pathological 
conditions or etiological factors m the> 
bone-marrow, the spleen, or lymphoid 
system (2) The results are m some 
way dependent on the size of the 
dose of benzol, which dose may be 
either stimulating or depressing to 
the tissues involved, and this dose 
may be peculiar in a marked degree 
to each case or individual The 
effect of benzol should be carefully 
checked by daily blood examinations 
so as to gauge the optimum dose, 
and to forestall any toxic symptoms 
J Meyers and T Jenkins (Albany 
Med Annals July 1913) 

In using benzol m leukemia the 
writers warn not to carry its effects 
too tar destroying the function of the 
bone marrow The patient ought to 
be in a hospital in bed, the alimen 
tary tract kidnejs and liver, watched 
carcfullj blood-counts made every 
few da> s the dosage not increased 
without dclmite warrant and the ben- 
zol stopped considerably before the 
white count has returned to normal 
r>arr\ ind Kctchem (Tnd State Med 
Assoc Jour \ uq : 1916) 

In the cases in which l:>enzol is not 
tolei cited by the stomach it may be 
idministcied sulicutancously oi mtra- 
Mitisculail} in 1 S-Ciin (23 grains) 
doses with equal paits of olive oil 
twice daily Sc\cie l)uining at the 
site of injection and in some cases 
gangiene may occur 

It is too eaily as yet to say that 
benzol has a cuiative action in leu- 
kemia One case has been leported in 
which a fatal lecunence took place 
during the administiation of the rem- 
edy It seems to be ineffectual m the 
treatment of acute leukemia 

PSEUDO LEUKEMIA, OR 
HODGKIN*S DISEASE 
SYNONYMS — Pseudoleukemia is 
the term most commonly employed 
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In the literature of the disease the fol- 
lowing are also encountered Lym- 
phosarcoma (Virchow) , malignant 
lymphosarcoma (Langhans) , malig- 
nant lymphoma (Billroth) , splenic 
anemia (Strumpell) , anemia pseudo- 
leukemia infantum (v Jaksch) , 
chionic relapsing fever (Epstein), 
multiple myelomata (Rusticky) , lym- 
phadenoma (Wunderlich) , anemia 
lymphatica (Wilks) , adenie (Trous- 
seau) 

DEFINITION —Hodgkin’s disease 
IS characterized by enlargement of 
the lymph-glands, and sometimes of 
the spleen, a progressive secondary 
anemia, fever, and weakness 

[Hodgkin (Medico-Chirurgical Trans , 
vol xvii, p 69) in 1832 was the first to 
describe the salient features of the dis- 
ease in reporting a series of cases but 
2 of which can now be considered as ex- 
amples of the disease which bears his 
name Markham (Path Trans, \ol i\, 
p 177) in 1853 reported a case before 
the London Pathological Society The 
disease seemed to attract little attention 
until 1856 when Wilks (Guy’s Hosp Rep, 
Third Series, vol ii, p 114) reported a 
series of cases, after which reports were 
published by German and French observ- 
ers In 1865 Wilks (Gu>’s Hosp Re- 
ports, xi, p 56) again wrote upon the sub 
ject and named the disease in honor of 
Dr Hodgkin The disease was described 
under many names by various authors, 
due to the fact that its nature was un- 
known Even today its etiology and 
pathology are still under discussion The 
work of Reed Longcope, and others 
seems to establish a definite pathology 
for the disease and it is probable that in 
the near future the cause will be definitely 
determined to be a corynebacterium 
D ALAND AND DfVER ] 

SYMPTOMS — In the great major- 
ity of cases, and sometimes long before 
symptoms are recognized by the pa- 
tient, the lymphatic glands begin to 
enlarge Usually the first evidence of 


the disease appears in the submaxil- 
lary glands or in those in the posterior 
cervical triangle In the series of 
cases reported by Gowers (''System of 
Medicine,” Reynolds, Phila , 1879, vol 
\) the order of frequency of affection 
of the other glands is as follows 
(a) Axillary, (b) inguinal, (r) bron- 
chial, {d) mediastinal, {e) retroperi- 
toneal If the glands in the thorax or 
abdomen are the first to enlarge, the 
primary evidence of the disease may 
be pallor and symptoms due to pres- 
sure These cases present great diffi- 
culty in diagnosis 

Ziegler m a senes of 120 cases 
found the primary enlargement in 50 
per cent occurred in the glands in 
front or behind the sternocleido- 
mastoid muscle on one side of the 
neck, ■very rarely on both sides 
simultaneously In 10 per cent the 
axillary glands of one side were the 
first affected, and in 6 per cent the 
supraclavicular glands The medias- 
tinal, inguinal, and posterior cervical 
glands were each the primary site 
of the enlargement in 3 per cent of 
the cases In 9 per cent the spleen 
was observed to be enlarged before 
there was any glandular change ap- 
preciable In 12 per cent of the 
cases no peripheral glandular swell- 
ings appeared Very rarely the re- 
troperitoneal, salivary, or lachrymal 
glands were primarily involved 
Ziegler states that this latent stage 
varies all the way from a few weeks 
to fifteen years Stengel (Prog Med , 
June, 1912) 

The glands are usually discrete, 
firm, smooth, and freely movable 
Aggregations of nodes may be bound 
together by loose connective tissue to 
form huge masses The glands on 
one side of the neck may be enlarged 
for some time before those on the 
opposite side show involvement Not 
uncommonly the disease is seen to 
advance from the cervical to the su- 
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pradaviculai and axillaiy nodes on the 
same side before those on the oppo- 
site side are involved When the sub- 
maxillary glands are the fiist to show 
disease, extension to the opposite side 
IS more rapid The enlaiged glands 
may encircle the neck and interfere 
very materially with the movements 
of the head The swellings often 
invade the mastoid and occipital 
legions Sometimes after a group has 
enlarged, diminution in size occuis 
and the disease apparently becomes 
quiescent It then may burst foith 
suddenly and terminate lapidly in 
death Pam does not accompany the 
enlargement of the glands and when 
present is due to secondaiy inflamma- 
tory changes oi to piessuie upon 
neives Secondaiy piessure effects 
are very common Mastication may 
be inteifered with by the huge mass 
of ceivical glands Piessure upon the 
esophagus may cause dysphagia, and 
in rare instances complete occlusion 
may occur 

Anemia of the brain may be caused 
by pressure upon the caiolid aiteiies, 
in which event tinnitus am mm, dim- 
ness of vision, and vcitigo upon slight 
exertion may be obseived If the 
jiowth exeits sufficient jnessme to 
iurther diminish the amount of blood 
listiibuted to the biain, iriegulai 
wreathing occuis, and convulsions, 
:oma, and even death follow Deaf- 
ness is a common symptom due to 
pressure upon the Eustachian tube 
Very pronounced cardiac irregularity 
nay be the result of piessure upon 
:he vagus 

A laiyngoscopic examination may 
reveal paralysis of a vocal cord as a 
result of interference by the enlarged 
glands with the recurrent laryngeal 
nerve In some cases it may be im- 


possible to make a satisfactory laryn- 
geal examination because of the dis 
placement of the larynx by the 
masses Pressure upon the trachea or 
bionchi causes cough and dyspnea 
Some cases show edema and cyanosis 
of the head, face, and arms due to 
compiession of the superior vena 
cava A unilateral or bilateial pleuial 
effusion may be present, due to direct 
irritation of the pleuia fiom enlarged 
glands or from compression of the 
azygos oi bionchial veins 

Severe pain with edema and cya- 
nosis of the aims may result from 
piessuie exerted by gieatly enlarged 
axilIaiy nodes A siinilai disturbance 
may result m the legs as a lesult of 
pressuie exerted by the inguinal, pel- 
\ic, oi letiopeiitoneal glands Sciatica 
IS sometimes thus produced If the 
common bile-duct is obstructed, jaun- 
dice will be noted Secondary growths 
ma> occui m the lungs, causing cough 
and expectoiation Nausea, vomiting, 
and diaiihea be caused by m- 

\oKcmcnl of the Ip mphoid tissue of 
the gastiointestinal tract Ulceiation 
111 the stomach oi intestines may 
cause hematemesis oi melena Con- 
stipation m ly be due to piessure upon 
the sigmoid oi lectum, complete ob- 
stiuction an\whcie along the intes- 
tinal tract IS very lare 

Secondaiy growths of lymphatic 
tissue may occui in the livei and kid- 
neys, but laiely cause symptoms The 
spleen, though it ne\ei reaches the 
enormous size found in leukemia, is 
enlarged in many cases The enlarge- 
ment IS not associated with pain 
Pruritus may be a very annoying 
symptom Bronzing of the skin, sug- 
gesting Addison’s disease, occurs m 
some cases and is ascribed to pres- 
sure of enlarged glands upon the 
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celiac plexus This discoloration o£ 
the skin occurs even without imohe- 
ment of the adrenals It is some- 
times observed after the prolonged ad- 
ministration of arsenic Masses of 
lymphoid tissue may enlarge in un- 
usual places in the skin 

The writer agrees with Ziegler and 
Westphal that from 15 to 25 per cent 
of cases show skm lesions Pruritus 
IS commonest, and next, an exanthem 
of prunginous type, most often pres- 
ent on the extensor surfaces Urti- 
caria IS also fairly common and ede- 
matous swellings are seen Pigmen- 
tations are frequent 
Alopecia, dryness of the skin, 
atrophy, and hyperceratosis are not 
uncommon 

Icterus and purpuric lesions are less 
frequent Reddish or bluish tumors 
in the skm constitute the condition 
called “lympho-granulomatosis cutis 
H N Cole (Jour Amer Med Assoc, 
Aug, 1917) 

Fever is present m the majority of 
cases It may be irregular in type 
and IS sometimes absent for consider- 
able periods On the other hand, 
there may be a continuous mild fever 
(100° to 102° F— 37 8° to 389° C) 
throughout the course of the disease 
The morning temperature may be 
normal or subnormal and the evening 
temperature 102° to 103° F (38 9° to 
39 4° C) Pel and Ebstein ha\e de- 
scribed cases m which relapsing fever 
occurred, the febrile period lasting 
about a week, followed by a period of 
apyrexia of ten days to two weeks’ 
duration 

Blood examinations reveal a pro- 
gressively increasing secondary ane- 
mia The erythrocytes are reduced 
to 2, 000, OCX) or less per c mm and the 
hemoglobin below 40 per cent in late 
cases The anemia may become ex- 
treme Often there is no increase in 
the number of leucocytes, though they 


may number 25,000 The polymor- 
phonuclear leucocytes usually number 
70 per cent , and a higher percentage 
is found in cases in which secondary 
infection has taken place in the 
glands Sometimes an increase in the 
lymphocytes is found In a few cases 
the eosinophiles are increased 

The urine is usually negative 
W'hen fe\er is present, especially 
when abo\e 103° F (394° C), albu- 
minuria is common 

DIAGNOSIS —This is often diffi- 
cult to establish without a histological 
study of an excised gland Hodgkin’s 
disease maj resemble glandular tuber- 
culosis so closel 3 '^ that a differential 
diagnosis cannot be made clinically 
A tuberculin test often assists very 
much in making the diagnosis , but it 
IS to be remembered that the reaction 
may not appear in the cachexia of ad- 
\ aiiced tuberculosis It must also be 
remembered that Hodgkin’s disease 
and tuberculosis are very frequently 
associated 

Lymphoid leukemia may be con- 
founded with Hodgkin’s disease A 
careful blood examination, including a 
differential leucocyte count, will make 
the diagnosis clear 

It is impossible, occasionally, to dif- 
ferentiate clinically Hodgkin’s disease 
from lymphosarcoma The histolog- 
ical pictures of the glands are dis- 
tinctly different in the two conditions 
In Hodgkin’s disease the gland con- 
tains an increased amount of connect- 
ive tissue, and three types of cells, 
viz lymphoid cells, giant cells with 
one or more nucleolated nuclei, and 
in most cases eosinophile cells In 
lymphosarcoma the mass is composed 
of a delicate reticulum in the meshes 
of which he cells rather larger than 
lymphoid cells It penetrates the cap- 
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sule and invades the adjacent tissues 
When the diagnosis is not clear, a 
superficial lymph-gland should always 
be removed for histological study 
This can be done leadily undei local 
anesthesia, without detiiment to the 
patient 

ETIOLOGY —The cause of Hodg- 
kin's disease is still in doubt For- 
meily the disease was thought to be a 
malignant growth by some observers 
including Coley 

Hodgkin’s disease must be classed 
with the lymphosarcomas and endo- 
theliomas of the lymph-nodes as a 
neoplastic process The following 
facts compel this conclusion (a) 
The similarity and in cases identity, 
of the histological process (b) the 
early and constant development of 
malignancy (invasion of capsule and 
veins') (i) the ultimate, foimation of 
true mctastascs pailly at least by 
the blood-sti cam Olner (Jour of 
Med Research Dec 1913) 

J'ieseaich suggesting that the causal 
agent is proliahly a poUniorphous 
fungus which locates in the b inph 
glands It can be cultn xted from 
them and is pithogenic foi animals 
Cultivation on Saliouiauds saccha- 
rosed gelose succeeded in about SO 
per cent of the moculitions the 
giowth with one 13 pe of tlu germ re- 
sembling that of cultures fiom actino- 
ni} cosis The other ])r ncipal type 
IS more hacillifonn in aspect and cul- 
tures These differences are more 
marked at first than later in time all 
the cultures rcsemlihng each other 
The rat guinea-pig rabbit and mon- 
keys are susceptible to the germ and 
all die sooner or later when inocu- 
lated m the peritoneum although the 
experimental disease may last for a 
month or more The provisional 
name of the germ is Adenomvees 
crujsi Dias (Brazil Medico, Sept 1, 
1917) 

It IS generally believed now that it 
IS an infection, and this belief is sup- 
ported clinically and histologically 


Sternberg (Zeit f Heil, xix, 21, 1898) 
stated that the disease was a special 
form of glandular tuberculosis Since 
then investigators have brought forth 
evidence that disputes his view 

[Dorothy Reed (Johns Hopkins Hosp 
Reports, x, 133, 1902) and Longcope 

(Bull Ayer Clin Lab of Penna Hosp, 
No 1, 1903) have shown definitely that 
Hodgkin’s disease and tuberculosis are 
separate affections Both processes may, 
however, occur simultaneously 

Fraenkel and Much (Zeit f Hyg u in- 
tect Krankheit , Kvii, 159, 1910) found 
an organism greatly resembling the 
tubercle bacillus m 12 out of 13 cases of 
Hodgkin’s disease which were clinically 
and anatomically free from tuberculosis 
The organisms appeared as granular rods, 
which resisted antiformui, stained by 
Gram s method, but were not acid-fast 
Notwithst iiuhng the absence of clinical 
ind pathological evidence of tuberculosis 
in the cases, tluy concluded that, if the 
org iiiisms found were not actually tuber- 
cle bicilh they were it least closely re- 
1 lied to them 

IScgn iiul Mieimet (Ccntralbl f Bakt , 
etc Kviii 292 1913) Loniirmcd the find- 
ings of 1 1 icnkel ind Much, but stated 
th It the org inisni w is not related to the 
tubercle hieillus lint vv is a diphtheroid 
org iiiism which lielongcd to the species 
L or3 nel) le te 1 lum ind suggested the name 
L (}} \iubac til luiii (;j uialigni 

In \iigiist 1913, Bunting and Yates 
(\reh Jilt Med, vol xii, 236, 1913) con- 
liimcd the linchngs of Negri and Miermet 
ind igrccd with them in the classihcation 
of the org inism They suggested the 
n imc C Of \ nehcu tc? luni llodgkini The or 
ganism is described by them as a non- 
icid-fast, Gram-staimng lixcillus, which 
grows luxuriantly at body temperature 
ind which ib a ficultativc anaerobe It 
may occur as plump, short rods, which 
may closely resemble cocci bacilli, small, 
thin bacilli with polar-staining, comma- 
shaped bacilli, granular rods of variable 
size, branching forms, club-shaped in- 
volution forms, and large, spherical forms 
Ihe same investigators (Jour Amer Med 
Assoc, 1x1, 1803, 1913, and Jour Amer 
Med Assoc, Ivii, 516, 1914), by inoculating 
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monkeys with the organisms, were able to 
produce m the lymph-nodes a chronic 
lymphadenitis with a topical proliferation 
of the endothelial cells and stroma, and 
a well-marked eosinophilic infiltration 
The corynebactenum was also isolated 
from the lymph-nodes in 12 cases of 
Hodgkin’s disease by Billings and Rose- 
nau (Jour Amer Med Assoc, Ixi, 2122, 
1913), and Kusunoki (Virchow’s \rchi\, 
ccxv, 184, 1914) found them in 16 cases 
It IS, therefore, probable that the organism 
found IS specific for Hodgkin’s disease 
When this is definitely determined, a 
great stride forward will have been made 
and the possibility of successful treatment 
will appear nearer of accomplishment 
Daland and Dlver ] 

A certain number of the cases are 
definitely due to tubercle bacilli In 
a fair number of other cases Much’s 
granules have been disco\ered, which 
may be considered as evidence of the 
presence of tubercle bacilli of some 
variety, probably of reduced viru- 
lence E\en where tubercle bacilli 
and Much’s granules ha\e not been 
found there may yet be some cases 
caused by the \irus of tuberculosis 
Definite evidence is now at hand that 
in cases where Much’s granules have 
been found and injection made the 
animaL so subjected have succumbed 
to a low-grade tuberculosis Fraen- 
kel (Verhandl d Deut pathol 
Gesellsch, 1912) 

The writer isolated a diphtheroid 
organism identical with that first dis- 
covered by Negri and Miermet, in 
1 case each of lymphatic leukemia 
and Hodgkin’s disease Inasmuch as 
this observation has been confirmed 
by Bunting and Yates in 7 cases of 
Hodgkin’s disease and by Billings 
and Rosenau in 12 cases of the same 
disease, the probability that this or- 
ganism has some definite relation to 
Hodgkin’s disease is rather strong 
A E Steele ^Boston Med and Surg 
Jour, Jan 22, 1914) 

The disease occurs most commonly 
in males and usually before the 
fortieth year In Longcope's {ibid ) 
senes of cases the youngest patient 


lAas 7 and the oldest 35 >ears of age 
II maj be that the disease enters 
thiough the tonsils, gums, or mucous 
membranes of the nose or throat 
The disease first shows itself in the 
majority of cases in the cervical 
glands There is no e\idence that 
heredit} , bad food, exposure to cold 
or wet, impure air, etc , play any role 
in the production of the disease 

The duration of Hodgkin’s disease 
vanes from a few months to several 
years An exact stud} of the dura- 
tion is not possible because of the 
difficulty of determining the exact 
time of onset The disease may exist 
for many jears without more than 
slight enlargement of a single group 
of glands Then suddenly, general 
glandular enlargement, with pro- 
nounced constitutional symptoms, may 
occur, followed by death in a few 
months In reckoning the duration of 
the disease, therefore, it may happen 
that the acute exacerbation only is 
considered 

Generally the disease is chronic, 
though acute cases causing death in a 
few months do occur 

[Gowers (Reynolds’s ^'System of Medi- 
cine,” Pliila , 1879) in a study of 50 cases 
found that in 18 cases the duration was less 
than one 3 ear, in IS cases between one 
and two years, in 6 cases between two and 
three years, m 6 cases between three and 
four years, m 3 cases between four and 
five, and over five years in but 1 case 
It seems from this study that most cases 
die before the third year The average 
duration of the whole SO cases was nine- 
teen months Daland a.nd Dever ] 

The most common cause of death is 
asthenia The patient becomes more 
and more anemic, edema and finally 
anasarca occur, dyspnea increases, 
weakness becomes more pronounced, 
and finally death ends the scene 
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Sometimes death occui s suddenly In 
some cases starvation due to com- 
pression of the esophagus hastens the 
fatal termination Death may occur 
from suffocation due to compiession 
of the trachea 

Intercuirent infections commonly 
occur and shorten the life of the pa- 
tient Pneumonia is common , infec- 
tion with the tubeicle bacillus is veiy 
common Often a group of enlaiged 
glands may be thus infected and, 
caseating, may discharge pus Miliary 
tuberculosis may occui 

PATHOLOGY — Lymph-glands — 
Enlargement of one oi moie groups 
always occui s, forming lobulated 
masses composed of disci etc nodes 
bound togethei by connective tissue 
They almost nevei fuse The nodes 
may be sott or vciv liim, and glands 
of different consistencv may lie pies- 
ent in the same gioup Sometimes 
they give a sense ot Huctuation, but on 
incision no fluid is found 1 he masses 
are not bound to the skin ot adj icenl 
stiuctuies and aie movalilc undci the 
skin, unless by then size they have 
stretched the skin too tightly ovei 
them to permit of motion Neciosis 
occurs only when secondaiy infection 
occurs On section the appeal ance 
varies with the age of the giowth 
The older growths piescnt a semi- 
translucent, giayish suiface, divided 
by intersecting lines of yellowish 
fibrous tissue The youngei giowths 
present a unifoim, giayish, bulging 
surface, somewhat more opaque than 
normal 

Microscopically, the appearance 
vanes with the age of the growth 
In the youngest glands dilatation of 
the blood-vessels and lymph sinuses is 
well marked, with proliferation of the 
flat endothelial cells of the reticulum 


of the latter Later, the lymph 
sinuses become filled with lympho- 
cytes, usually of the small type, and 
prohf ei ating endothelial cells, destroy- 
ing the normal appearance of the gland 
Laige epithelioid cells with vesicular 
nuclei aie foimed from the proliferat- 
ing endothelial cells Many giant 
cells with one or more nuclei are 
found Eosinophiles ai e usually pres- 
ent in large numbeis As the masses 
become older the fibious tissue pio- 
liferates, dividing the gland into sections 
and destroying many of the pre-exist- 
ing cells In old masses the connect- 
ive tissue may be observed in greater 
amount than the cellular tissue Rarely 
the cells of the gland penetiate the 
capsule \\ hen they do so, they do not 
invade the suiiounding tissue in all 
diiections but push the tissue cells in 
fiont of them forming a dense border 
simulating a capsule 

Ihe connective tissue which is so 
ehai actei istie of the oldei growths is 
the icsult of pi olifei ation of the con- 
nective tissue aliout tlie blood-vessels 
It also develojis fiom the endothelial 
cells vvhieh line the tissue spaces 
1 hese cells in jn oh tci ating, form 
giant cells with one oi more nuclei 
I here may be as many as 10 nuclei m 
a single cell Some of the nuclei con- 
tain nucleoli These giant cells are 
])eculiar to Hodgkin’s disease 

Metastatic nodules may occui any- 
vvheie in the body They have the 
same appeal ance as the tissue of the 
enlarged glands As they enlarge, the 
cells of the oigan or tissue in which 
they grow are pushed aside and flat- 
tened out, foiming an apparent capsule 
5 ' pleen — Slight enlai gement is often 
found Rarely does the organ attain 
great size It is fiim, preserves the 
normal contour, and is smooth except 
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when protrusion of metastatic growths 
causes the surface to be nodular On 
section it IS red, purple, and grayish 
white 

The liver may be slightly enlarged, 
though very frequently no abnor- 
mality may be detected Secondary 
growths may be present 

The other organs of the body, as a 
rule, present no changes, except that 
they may be the seat of metastatic 
growths 

PROGNOSIS — As far as known, 
Hodgkin’s disease is always fatal 
Patients rarely live more than three 
years after symptoms become pro- 
nounced As stated, the glands may 
enlarge and remain so for several 
years before the patient is conscious 
of abnormal subjective sensations 
Sometimes after a group of glands 
ha\e been enlarged, diminution in 
their size may occur, followed by a 
longer or shorter period of latency 

Death occurs usually from cachexia 
or is the result of secondary infection 
Lobar and lobular pneumonia are 
frequent complications that hasten 
death Tuberculosis is a very com- 
mon complication It may occur in a 
group of affected glands and later be- 
come disseminated throughout the 
entire body Anemia rarely causes 
death Suffocation from pressure on 
the trachea may be the cause of death 
Death from inanition is apt to occur 
in those cases in which the glands in 
the neck interfere very materially w ith 
mastication, and in those cases in 
which the ability to swallow food is 
greatly diminished 

TREATMENT — ^Up to the pres- 


sar^.’- to relie\ e pressure sj mptoms 
that threaten life 

Earlj diagnosis of Hodgkin’s dis- 
ease IS urged Portals of entry of in- 
fection should be sought and elimi- 
nated, as by tonsillectomy, healing oi 
chronic cutaneous or mucous mem- 
brane lesions, care of the teeth and 
accessory sinuses, and cure of entero- 
colitis or constipation Early extir- 
pation of all accessible enlarged 
glands should also be practised, fol- 
lowed at once by prolonged Rontgen- 
ray treatment of the operative field 
and of all glands not removed All 
efforts should be made to im- 
pro\ e general health Immune serum 
should be given for its general and 
specific effects Medication may be 
helpful as a general measure Ex- 
cision for diagnosis should never be 
tried unless one is prepared to make 
It complete if a frozen section proves 
positive, as this procedure accelerates 
the disease Upon the treatment 
mentioned, reco\ery for over 5 years 
IS estimated to occur in less than 5 
per cent of acute cases, 80 to 90 per 
cent of incipient chronic cases, 60 to 
70 per cent of early chronic, and 5 
to 10 per cent of advanced and rebel- 
lious chronic cases Yates and Bunt- 
ing (Jour Amer Med Assoc , Mar 
10, 1917) 

Arsenic has been the favored drug, 
Fowler’s solution being gi\en m as- 
cending doses It IS of little service 
and may be harmful in those cases in 
which gastrointestinal disturbances 
follow its use Sodium cacodylate 
may be used in 1- to 5- gram (0 06 to 
0 3 Gm ) doses, hypodermically , on 
alternate days 

Since 1902 the Rontgen rays have 
been employed, without, however, 
effecting a cure Life has been pro- 
longed four or five years from the 


ent time no treatment has been effect- 
ive in saving the life of the patient 


onset of treatment Under this treat- 
ment the enlarged glands gradually 
dimmish m size and the general state 
of health improves If the spleen is 


Surgical treatment should not be 
considered except when it is neces- 

b— 23^ 
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enlarged, it likewise decreases m size 
The lymph-glands rarely, if ever, en- 
tirely disappear , usually they are felt 
as masses about the size of a pea 

About 30 cases diagnosed as Hodg- 
kin's disease have been subjected to 
the therapeutic effect of the Ront- 
gen rays, either by the writer or 
under his supervision, during the 
past fourteen years In every case 
arsenic, m varying doses, had been 
administered beforehand, and the pa- 
tients were all on the downward 
grade before they presented them- 
selves for treatment Improvement 
followed the use of the rays in prac- 
tically every case, although several 
relapsed shortly afterward These 
cases were generally of a very acute 
type The most successful cases were 
those in\olvmg single groups of 
glands and these good results varied 
in inverse ratio to the number of 
areas affected Hams (Austral Med 
Gaz , June 8, 1912) 

In a report of 19 cases treated at 
the Huntington Memorial Hospital 
the writers found tli it treatment by 
radium and the X-ray is followed by 
a marked temporary amelioration of 
the symptoms a diminution in the 
size of the glands and an improve- 
ment m the general condition but 
that in the majority of cases it does 
not prevent the pi ogress of the dis- 
ease to a fatal termination Radium 
seems to lie of more value than the 
X-iay The improvement is such that 
the patients are comfortable and able 
to attend to their duties until nearly 
the end of the disease The treat- 
ment should not be limited to the pal- 
pable glands, but should be directed 
against the lymphatic areas of the 
body, the mediastinum abdomen, etc , 
from the first C C Simmons (Bos- 
ton Med and Surg Jour, Dec 13, 
1917) 

The glands often enlarge rapidly 
when treatment is suspended 

In some instances after treatment 
IS discontinued, the glands continue 
to decrease for a short time A re- 


currence IS sure to take place and 
finally the disease causes the death 
of the patient 

The X-ray treatment should be 
started with maximal doses of rays 
from a Coohdge tube, and continued 
with smaller doses at short intervals 
No arsenic should be given during 
X-ray treatment Intestinal stasis 
should be overcome by bland enemas 
twice weekly, and sulphur orally, con- 
tinued until hydrogen sulphide no 
longer occurs m the stools A F 
Holding and S Brown (Jour Amer 
Med Assoc , Mar 3, 1917) 

Benzol has recently been tried with 
apparent success, but the cases have 
been too few to warrant an expression 
as to Its actual curative value in 
Hodgkin’s disease 

Benzol (benzene) used in 6 cases 
of myeloid leukemia and 1 of Hodg- 
kin's disease with good results Given 
m capsules each containing OS cc 
(8 minims) with same amount of 
olive oil at first, 4 capsules daily, 
after meals, then 2 capsules three 
times daily, later four times, and 
finally five times The leucocyte 
count was gradually lowered to nor- 
mal, fever disappeared, and the gen- 
eral condition improved It proved 
effectual where other measures, in- 
cluding X-ra>s had failed Kiralyfi 
(Wiener klin Woch , Aug 29, 1912) 

Benzol S minims (0 3 c c ), three 
times daily at first then increased to 
10 minims (0 6 c c ), caused marked 
regiession of enlarged nodes, begin- 
ning two weeks after treatment was 
begun, in a case previously treated 
unsuccessfully with X-rays The 10 
minim (0 6 cc) dose was continued 
6 weeks Lawson and Thomas (Jour 
Amer Med Assoc , Dec, 13, 1913) 
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LICHEN PLANUS -defini- 
tion — Lichen planus is an inflammatory 
disease of the skin in which small, flat, 
angular, red or bluish-red, shining papules 
form These occasionally coalesce and 
form patches A variable amount of itch- 
ing is present Lichen acuminatus, though 
formerly considered a variety of the same 
disease as lichen planus, is now generally 
conceded to be identical with the pity- 
riasis rubra pilaris of Devergie 
SYMPTOMS — This eruption begins as 
small, reddish papules, which become angu- 
lar, polygonal, or faceted These papules 
are red and shining and sometimes show 
a depression or umbilication due to a 
glandular orifice present in the center of 
the papule The color of the papules may 
be pinkish red, violaceous, or purple On 
the grayish, translucent surface of the 
papule one may distinguish gra>ish striae 
Scaling IS usually absent The papules 
may be discrete, but are more often in 
patches, sometimes arranging themseHes 
in rings (lichen planus annularis), some- 
times in lines, and when a beaded linear 
formation predominates it is called lichen 
ruber moniliformis The favorite sites ot 
the eruption are the flexor surfaces of the 
vnsts and arms, although the abdomen, 
legs, and the back of the hands may be 
affected Large areas of the body may 
be involved 

The eruption of lichen planus appears 
gradually Its duration is -variable, and, 
while relapses occasionally occur, distinct 
second attacks are not common \ 
brownish pigmentation, which slowly 
fades, is left after the eruption disappears 
DIAGNOSIS — The peculiar features of 
the eruption, its distribution, and the 
absence of previous moisture will differen- 
tiate this affection from eczema The 
purple or lilac tint of infiltrated plaques 
on the legs and the outlying discrete 
papules will distinguish this disease from 
psoriasis or eczema 
ETIOLOGY — Nervous exhaustion is 
the most common cause, but digestive dis- 
turbances seem causative in some cases 
Lichen planus is rare in children, it is 
pre-eminently a disease of adult life 
PROGNOSIS — This is favorable, but 
the course of the disease often extends 
over months 


treatment — H ygiene and diet are 
important elements m treatment Arsenic 
IS most useful in the subacute and chronic 
cases Mercury is frequently a valuable 
remedy In Donovan’s solution (liquor 
arseni et h>drargyn lodidi) the two are 
combined Salicin in IS- to 20- gram (1 
to 13 Gm ) doses is recommended by 
Crocker m subacute and chronic cases, 
potassium chlorate, dilute nitric acid, and 
quinine ha-ve also been ad\ised in these 
same cases Change of climate is often 
curative Among the local remedies may 
be mentioned tar, phenol, menthol, chry- 
sarobin, salicylic acid, and the mercurials 
Some cases yield best to the X-rays 
LICHEN RUBER ACUMINATUS 
(PITYRIASIS RUBRA PILARIS) 

SYMPTOMS — This is a cutaneous 
inflammation marked by small, conical, 
dry papules with horny centers, occupying 
the mouths of hair-follicles, running a 
chronic course, and gradually tending to 
extend The three characteristic points 
of this eruption are horny, follicular 
papules, pitynasic desquamation, and ex- 
aggeration of the natural folds of the 
skin 

The eruption may first appear on the 
palms, soles, scalp, or face, gi\ing rise to 
generalized redness with roughness and 
scaling On the scalp it simulates dry 
seborrhea On the face fine, adherent 
scales are found in the frontal, orbicular, 
and nasolabial regions The papules are 
pale yellow, pale red, or of duller hue, and 
are generally pierced by hairs Surround- 
ing the hair and penetrating the follicular 
opening is a horny sheath A horny plug 
may occupy the center of the papule 
Large areas may be involved The papules 
may coalesce and form patches Horny, 
black plugs are generally present upon the 
backs of the first digital phalanges and 
at the nape of the neck Itching may be 
present The course is chronic, subject 
to exacerbations, and may terminate m 
pityriasis rubra Death from the disease 
sometimes occurs 

ETIOLOGY AND PATHOLOGY — 

The cause of the disease is obscure It 
IS a disease of childhood and early adult 
life 

Cornification of the epithelial layers 
around the mouths of the hair-follicles 



356 


Light therapy, or heliotherapy (snow) 


produces the horny papule Follicular 
hyperkeratosis is the essential lesion 
Chronic inflammatory changes in the 
^orium are found in prolonged cases 

PROGNOSIS — A fatal issue is rare 
Recurrence may follow apparent cure 
The course of the disease is a very slow 
one, sometimes ending in recovery, but 
usually peisisting for an indefinite time 

TREATMENT — The treatment of this 
affection is that used in psoriasis The 
remedies advised are arsenic, mercury, 
pilocarpine, thyroid extract, and tonics 
Alkaline baths, salicylic acid, tar, pyro- 
gallol, chrysarobin, depending upon the 
stage of the disease, are used locally The 
general health should not be neglected 

LICHEN SCROFULOSUS 

SYMPTOMS — This is a chronic inflam- 
mation of the skin in which occur flat, 
reddibh or yellowish, more or less 
grouped, scaly papules, about the size of 
a millet seed It iflccts scrofulous per- 
sons, csptci illy the >()ung The p ipules 
-ongiiintc about the h ur-folliclcs, ind arc 
scittcred over the chest and abdomen 
The course is chronic The affection is 
rare 

TREATMENT — 1 he indic itions irt 
for good food ind personal hygiene Cod- 
liver Oil, internally ind extern illy will 
generill> cure the disc ise 

LICHEN TROPICUS (See Miiimiv 
this \olumc ) \V 

LIGHT THERAPY, OR HELI- 
OTHERAPY — Light tJuiapv piop- 

eily emploj s all of the cttects of 
ladiant eneigy except the higher fie- 
queiicies of the Rontgen lay as 
affecting the tissues of the oiganism 
Hcliotlicj apy — ladiant energy from the 
sun — would, under the pi esent under- 
standing of this depaitment of thera- 
peutics, compuse but a i datively 
small part of the subject, since the em- 
ployment of high-candlepowei lamps 
provided with reflectors and lamps of 
lower capacity, both arc and incan- 
descent, IS quite as effective in thera- 
peutics as the sunlight, and more 


convenient and not so capricious as 
the emanations from the sun m most 
climates 

Radiant energy emanating from any 
luminous source comprises, besides 
the visible rays, the radiations of 
higher and lower frequencies— w/fro- 
violet and %nfra~red From the vari- 
ous souices, natural and artificial, the 
propoitions of different frequencies 
will ^a^y The emanations from the 
sun are rich in all the frequencies, as 
are also the emanations fiom the arc 
light The radiations from carbon- 
hlament incandescent lamps are rich 
m all of the fiequencies except the 
ulti a\ lolet The tungsten-filament in- 
candescent lamps aie less rich in 
the low ei fi equencies and void of the 
ultiaviolet but decidedly rich m the 
luminous rays 

Light in transmission from mean- 
descent bullis, which IS of necessity 
piodiKtd within the gla«s container, 
loses the highei fi equeneies, by being 
lilleied out in then passage through 
the glass \\ ill of the lamp 

i\ie limps me manufactured with 
loek-eiystal lenses oi windows, as 
weie the lainjis of Niels Finsen, be- 
cause they peiinit the passage of the 
ultia\ lolet lays These lamps are 
employed paitieulaily for administra- 
tion of the ultia\iolet radiations 
1 he effects of these lays are super- 
lieial, piodueing intense hyperemia 
and tanning of the outer layers of the 
skin, and do not penetiate the vascu- 
lar lay ei s unless they are rendered 
anemic, as first demonstrated by 
Finsen 

It must be understood that the 
effects of radiant energy as affecting 
the tissues of the body are derived 
from the transfoimation of this energy 
or Its conversion into heat or other 
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forms of energy in the tissues 
Again, the physiological effects of 
the forms of radiant energy must be 
considered complexly as to the effects 
of the different frequencies upon the 
tissues or upon germs or other organ- 
isms resident in the tissues From 
this point of view the therapeutics of 
radiant energy has developed an ex- 
ceedingly important field 

PHYSIOLOGICAL ACTION — 
The physiological effects of radiant 
energy vary with the intensity and 
volume of the radiations which pene- 
trate the tissues to a considerable 
depth Kellogg has stated that 
radiant light penetrates fully 6 inches 
within the tissues The penetrations 
of the various wave lengths are un- 
equal The red and infra-red radia- 
tions penetrate deeper into the tissues 
than the luminous ra>s and highei 
frequencies, the radiations of longei 
wave length and lower frequencv hav- 
ing the greater power of penetration 
It will be understood, theiefore, that 
the deeper effects of radiant energ}' 
aie derived from the infra-red radia- 
tions producing heat m the tis- 
sues relati\ e to the volume of the 
radiations 

The degree of penetration vanes 
considerably, howe\er, with the color 
of the skin of the indi\ idual In 
brunettes, and to a greater degree the 
negro, the radiations aie absorbed in 
the pigmented layers of the skin and 
the penetration to the deeper tissues is 
relatively less For this reason the 
intense effects due to absorption of 
the radiations in the skin cause the 
sweat-glands to become more acti\e 
and the perspiration more profuse 
This remarkable provision of Nature 
protects the dark-skinned inhabitants 
pf the tropics from the overstimulating 


effects of radiant light in the deeper 
tissues, and coincidently the evapora- 
tion of the increased perspiration by 
the latent heat of evaporation pro- 
duces a marked lowering of the 
peripheral temperature, especially so 
when in a dry atmosphere the evapo- 
ration takes place promptly This 
affords great relief from the thermic 
effects of the sun’s rajs A person 
having dark-colored skin for the same 
reason receiv es v erj little benefit from 
therapeutic administration of radiant 
light and heat, the penetration being 
proportionate to the degree of pig- 
ment in the coloring matter of the 
skin For this reason tanning of the 
skin by the sun’s rays by the radia- 
tions of the electric arc prevents the 
therapeutic effects reaching the deeper 
tissues when indicated 

The electric arc and other sources 
of radiant light, including the sun, 
which are rich in ultraviolet radia- 
tions, produce tanning and are there- 
fore not so practical for therapeutic 
applications other than in the most 
superficial disorders When the pro- 
longed use of radiant energy is indi- 
cated the tanning, after the first ap- 
plications, prevents the full effect of 
the other radiations to the deeper tis- 
sues The ultrav lolet radiations, how- 
ever, play a most useful role in Nature 
in that they destroy germ life exposed 
to them in the atmosphere, in water 
w hich they freely penetrate, and on 
surfaces everywhere It must be borne 
m mind, however, that they do not 
penetrate glass, and, therefore, that 
they do not sterilize the house air, ex- 
cepting through the open window 
Furthermore, these rays act only on 
the outer layers of the human skin 
In the incandescent light, these rays 
being filtered out by the glass wall of 
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the bulb, the objectionable feature is 
removed and the light is rendeied 
practical for its geneial theimic and 
other valuable therapeutic effects 
This has been demonstrated by 
numerous obseivers to then satisfac- 
tion in the ti eatment of various infec- 
tions and other conditions in which 
radiant energy is indicated 

The thermic effects of ladiant 
energy deiived from the vaiious 
sources arise from its ti ansformatioii 
into the lower frequency of heat 
vibrations in the tissues and aie 
effective as far as they penetiate foi 
both local and geneial effects 

1 he local effects aie to induce ab fat 
as the light penetiatcs a degtee of 
hjpeiemia, which will vaiy with the 
^olume of ladiations, the toleiation 
of the patient to whom the ladia- 
tions aie applied, and the length of 
the application 

General Effects — ^Vdded to the local 
effect, the blood, wainicd as it passcb 
through the heated licld exposed to 
ladiant eneigy, conveys a glow of 
waimth throughout the whole body, 
producing geneial peispiialion and 
otheiwise inci easing geneial metab- 
olism When such applications iie 
made foi a considerable time the se- 
eietoiy and excietoiy functions of the 
body aie accelerated, paitieulaily so 
thioughout the exposed paits of the 
body to which the application is 
made Geneial metabolism is thus 
quickened and inci eased activity of 
the normal piocesses of the whole 
organism is thus engendered In ad- 
dition to these thermic effects of 
radiant eneigy there aie undoubted 
influences of light tending to a grad- 
ual increase in the red cells in anemic 
patients As great an increase as 
1,0CX),000 per c mm has been noted bv 


the wiitei in one month, which could 
be attiibuted to no othei cause 

The actinic effects of the luminous 
ladiations, though to a less degree 
than of the ultiaviolet, have a marked 
inhibitoiy effect upon most forms of 
germ life Paiticularly susceptible to 
these aie the pyogenic bacteria and 
othei bacteria which are sensitive to 
light, foi which reason radiant light 
plays an impoitant therapeutic role 
in the ti eatment of conditions char- 
acteiized by then piesence as an ex- 
citing cause of local inflammation 

THERAPEUTICS —The theiapeu- 
tic indications foi hyperemia as in- 
duced by applications of radiant 
eneigy or an} othei measure which 
pioduces intense and penetrating heat 
effects locally aie of gicat importance 
as affecting local metabolism They 
inciease the nutntion of the cells, en- 
hance then functional activity, simul- 
t incously, infected aieas have their 
icsistancc inci eased against the bac- 
tciici, owing to the laige numbers of 
phagoc \ tes that aie attracted to the 
heated aiea Piobably no othe'" 
chects exei ted in any manner upon 
tissues b} local application produce 
so gieit an inllucnce foi the lemoval 
(if foi ms of waste mattei and germs 
fiom involved tissues, except when 
tlie tissues aie so induiated that the 
blood flow IS checked Foi such con- 
ditions a 7'is a til go of gieatei energy 
will be icquned, except when germs 
aie piesent and induiation ciicum- 
sciibes or walls in local infection 
Undei such conditions evacuation of 
pus or the employment of other means 
to destroy germs is indicated 

[Radiant energy from luminous sources 
renders one of the most valuable services 
to therapeutics for the induction of the 
effects described, one which must be 



LIGHT THER\PY, OR HELIOTHERAPY (SYOW ) 


359 


eventually appreciated by the profession 
at large It seems unfortunate to the 
writer, in the light of the present knowl- 
edge of the subject by those who have 
investigated and demonstrated its -value, 
that so few appreciate the wide field of 
usefulness of this universally present and 
obtainable agent The paucity of litera- 
ture upon the subject is the indication of 
the lack of appreciation of the therapeutic 
indications for radiant energy There is 
probably not one measure so generally at 
the command of the profession that will 
serve so many useful purposes in the 
treatment of disease as light therapy W 
Benham Snow ] 

From the point of vie-w outlined the 
therapeutic indications for radiant 
energy include (1) the treatment of 
defecti\e local and geneial metab- 
olism, (2) local repair of impaired or 
injured tissues, and (3) removal from 
the tissues of some types of infection, 
particularly the pyogenic bacteria 

While Its effects upon general 
metabolism may be deri\ed from the 
gradual heating of the blood-stream 
during local application, the liberal 
administration by light baths or ex- 
tensively by high-candlepower lamps 
to the trunk or large portions of the 
body at each application is remark- 
ably effecti-ve In anemia or in those 
m -whom autointoxication is mani- 
festly present with impairment of the 
excretory and secretory fimctions of 
the body general applications are 
in\aluable, the effect being to stimu- 
late profuse peispiration and to 
quicken all of the emunctory functions 

Radiant energy is not effective for 
the relief of densely congested areas, 
the seat of extreme conditions of local 
stasis, applications to which afford 
but temporary relief from pain due to 
lelaxation of local tension or pressure 
For this reason light is of compara- 
tively little value, except at the out- 


set, for the treatment of swellings 
associated with pain, or in the treat- 
ment of a chronic neuritis When 
used persistently in such conditions 
the only effect dern ed is a temporary 
relief from pain Other measures, as 
the static current, which dissipates the 
infiltration, are far more effectue in 
the treatment of non-infected condi- 
tions of local stasis as present in 
synoMtis, sprains, and infiltrated 
viscera 

In local infection, w hen the presence 
of germs is the exciting cause of in- 
flammation, application of radiant 
light and heat is especially effica- 
cious Especially is this the case in 
that \ ery large number of such condi- 
tions wherein the depressing influence 
of radiant energv upon germ life and 
the induction of hyperemia in the field 
of infection, through which a large 
number of phagocytes attack and 
destroy the germs present, are brought 
actively into play There are few 
forms of pyogenic infection which, 
before pus appears, cannot be aborted 
by energetic applications of radiant 
light and heat Though this state- 
ment may seem sweeping, the writei 
and others have demonstrated its 
\alue and are convinced beyond ques- 
tion of Its importance Local pyo- 
genic infection is the field in which 
radiant energy excels all other thera- 
peutic means The indications, there- 
foie, for the employment of light 
therapy in local infection, as pie- 
\iously stated, are (1) the induction 
of local hyperemia, and (2) inhibition 
of germ development in the field of 
infection, which favors increased local 
phagocytosis, resulting in the destruc- 
tion of the exciting cause of in- 
flammation 

It IS important that the applications 
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should be made neai enough to the 
surface that a degiee of heat is pro- 
jected which cannot be toleiated un- 
less the theiapeutic lamp is moved 
about lapidly over the surface of the 
infected pait Fuitheimoie, applica- 
tions should be made foi a long time 
— for one-half to one hour In acute 
conditions wheie infection is seveie, 
applications should be lepeated every 
few hours until theie is complete 
subsidence of the inflammation, in- 
dicating a destiuction of the geims in 
the local field In some cases, as in 
acute otitis media, lelief of pain will 
be a faiily good indication of the 
cessation of actne geim piohfei ation 
The local infection', m which 
ladiant eiieigy is indicitcd aie at pics- 
ent rtot fully dctci mined It is safe to 
sa\ liowcxei, fiom the point of view 
tf the wiitci, that it i', contiaindi- 
cated in no condition in which infec- 
tion piesent except when a lesion 
IS undci ticatmeiit with the X-iay, 
W'hich pioduccs dncctly ojiposilc 
clfccts 1 xpci icnec has dcinonsti ated 
Its gicit \ line in the ticitmcnt ol 
those eases in which sti e])tocoeci 
stapln Icieotei, iiul the othei foinis of 
pvogcnie batten i aie letneh jno- 
lifeiating, when apiflied liefoie pus 
foinis Ol aftei the loc il evacuation of 
pus m which eases it is possible to 
aboit the infcttuni if cmplo} ed with 
cncigy soon aftei tlie onset of pain 
whicli will in most cases indicate the 
beginning and location of infection 
In acute otitis media the applica- 
t on should be instituted at the outset 
and made by lapidly moving the light 
ovei the eai and surface surrounding 
It until there is complete cessation of 
pain, repeating the application if theie 
IS a recun ence of pain By this 
method the trouble will be promptly 


anested and cured if pus had not 
already formed 

In chronic otitis media with a puru- 
lent discharge it is possible in all cases 
except when the ossicles are necrosed 
to cuie the condition within a short 
time by one or two daily applications 
No measuie in theiapeutics will give 
greater satisfaction than the results 
obtained from the application of 
ladiant light and heat in otitis media 
It may be applied from a fifty candle- 
powei incandescent therapeutic lamp, 
the exposuie being made for from 
one-half to one hour once or twice 
daily 

In early cases of mastoiditis it will 
always be safe to employ radiant light 
pending an opei ation, when, if pain is 
1 elicv ed and blood examination shows 
a lowcied phagocytosis, an operation 
will be unnecessaiy Though the 
value of light Iheiapy in otitis media 
and mastoiditis was demonstrated to 
in eminent auiisl several years since, 
It his leeeivcd little oi no attention 
fiom those who follow that depait- 
nient of medieal piaetice When 
leeogni/cd and emjiloyed by the fam- 
ilv jihysRiin Ol the public at large 
mastoiditis will be piaetically elimi- 
nated, foi m the language of an 
am 1 st if all eases of otitis media are 
cuied theie will be no mastoiditis 
cases foi opci ation” 

In the tieatmcnt of carbuncles, 
boils, and felons the same piinciple of 
applieation and method as employed 
m the tieatment of otitis media will 
succeed in neaily every instance be- 
foie pus has foimed Likewise the 
early cases of appendicitis may often 
be arrested, and aboited by this same 
measuie The writer has observed 
temperatures present with acute ap- 
pendicitis to fall from 1° to 2)4° 
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in twelve to twenty-four hours under 
the application of radiant light and 
heat with arrest of the active process 
In suppurative tonsillitis when ap- 
plied in the same manner as in otitis 
media it is equally effective 

In erysipelas, in which the writer 
has had an opportunity of employ- 
ing radiant light and heat, in but 
3 cases has it proved satisfactory 
These cases were treated at the onset 
and the applications were made for 
one to four hours, no administration 
being made for less than one hour in 
the manner described The result in 
each case was complete arrest of the 
ery sipelatous condition In one case 
the edema of the face had closed both 
eyes After four hours’ exposure to 
intense radiation — two hours in the 
morning and two in the afternoon — 
the edema disappeared Two addi- 
tional exposures on the two following 
days restored the features to normal 

In acute coryza during the past 
wintei It has been demonstrated that 
applications from carbon-filament in- 
candescent therapeutic lamps, as em- 
ployed in othei conditions, for from 
one to one and one-half hours, of 
radiant light in the early stage of the 
condition, have invariably arrested 
and cured the cases so treated Like- 
wise in acute and subacute laryngitis, 
when employed pieceding the static 
wave cuirent locally applied, it has 
been possible to arrest all cases in the 
early stage and to lelieve advanced 
cases, including cases of clergymen’s 
and singers’ sore throat The light in 
these conditions probably has a two- 
fold effect, one upon the circulatory 
condition and the other upon the 
germs which may be present as the 
exciting cause 

In phlebitis and varicose ulcers 


radiant light and heat singly after re- 
peated applications relieves many 
sev ere cases When followed at each 
seance with a sy^stematic application 
of the static brush discharge the cure 
IS more promptly effected 

In mastitis before pus is formed 
prolonged applications of ladiant light 
and heat will effectively’’ dissipate the 
inflammation, and after pus foims, 
following its evacuation, they will 
promptly restore the condition to nor- 
mal at once and completely’’ reliev e 
the pain and discomfort 

In small, localized abscesses the use 
of the fifty-candlepower carbon-fila- 
ment incandescent therapeutic lamp, 
at the bedside in houses equipped with 
electricity, affords a means far more 
effective than any other method for- 
merly employed, giving great com- 
fort and relief m many painful and 
otherwise serious conditions For 
such purposes it is far superior to the 
hot-water bag, flaxseed poultices, or 
other means of apply mg com ective 
heat, because the effect of radiant 
energy penetrates deeply into the tis- 
sues, producing hyperemia in the 
deeper structures, whereas the efifect 
of other local applications is, as a rule, 
confined to the skin 

In cases of intestinal infection pro- 
longed applications of radiant light 
and heat in conjunction with meas- 
uies employed for the removal of the 
intestinal contents are the most 
effective means, affording greater 
comfort and relief to the patient as 
well as aiding in restoring the condi- 
tion to normal 

In infantile marasmus and the re- 
sulting emaciation the application of 
radiant light and heat, together with 
the institution of a suitable routine 
diet, rapidly overcomes the intestinal 
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irertia, restoring active function with 
increased peiistalsis of the bowels of 
the little sufferers This will be fol- 
lowed in most cases by lapid gam in 
nutrition and gradual restoration to 
health This effect is due laigely to 
stimulation of the general metabolism 
with inci eased secretion and func- 
tional activity of the intestinal glands 
and musculature 

In the constipation of infants for 
the same reason radiant eneigy plays 
a very important part in lestonng the 
evacuations to normal Thiough its 
stimulating action on geneial metab- 
olism the light bath fills a most useful 
place, inducing, as il does, a geneial 
and active diaphoiesis with elimina- 
tion thiough the lymphatics and 
sweat-glands of what waste pioducts 
can be earned off liy those channels, 
and at the same time awakening gen- 
eial activity of the functions of the 
other emunctoiies It is a leniaik- 
able aid in the tieatment of gout, so- 
called rheumatism, and othei toxic oi 
anemic conditions 

In parenchymatous nephritis the 
light bath when used togethei with 
the static wave cuiient, the lattei ap- 
plied o\ei the kidneys, oi the diiect 
d’Aisonval cuiient passed thiough 
the kidneys pioduces lesults in these 
cases which aie tiuly lemaikable 

In the tieatment of tuberculous af- 
fections ladiant light and heat is most 
effective when employed in connec- 
tion with other hygienic and physi- 
cal measures The most successful 
routine physical treatment as sys- 
tematically employed in tuberculous 
adenitis is to employ the X-iay m 
large doses or, more conservatively, 
in a senes of regulated doses Aftei 
the occurrence of a superficial der- 
matitis or when conditions indi- 


cate that the process is m abeyance 
the X-iay should be followed by the 
use of radiant light and heat In this 
connection it must be borne in mind 
that ladiant light and the X-ray are 
antagonists and cannot be adminis- 
tered jointly foi theiapeutic purposes 
This fact was discoveied by the writer 
moie than ten yeais since, and the 
relative effects have been fiequently 
published by himself and others For 
this reason we employ the X-ray in 
a senes consei vatively or m a massive 
dose, to the extent of inducing 
the phy siological effects of inhibi- 
tion, OI until piobable sterilization of 
the genus is effected The X-ray 
sei les should then be discontinued 
and followed by piolonged applica- 
tions of ladiant light and heat By 
this 1 online method, the germs are 
lendeied compai ati\ ely inert by the 
senes of \-iay exposuies and the tis- 
sues, likewise, are put m a state of 
inhibition oi lowered vitality The 
subsecjutnl apiilication of a series of 
fi equent ind prolonged administra- 
tions ol ladiant light and heat induces 
active Iniiciemia with mci eased me- 
t iholism ind eiicul ition m the tissues 
1 Ills lapidly oflsets the previous in- 
hibitoi \ eitect of the Rontgen ray and 
at the sinie time, by the increase of 
phagocytes pioduced by the hyper- 
emia, eflectncly lemoves by phagocy- 
tosis wdiatcvei geims may have re- 
mained in the tuberculous foci 

This geneial principle of application 
employed for the tieatment of all 
foims of tuberculosis, either pulmo- 
naiy or localized, accomplishes re- 
markable results Dr Byron S Price 
has reported successful results in 
tuberculous peritonitis by the employ- 
ment of intense ladiant light from 
high-candlepower tungsten lamps 
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Heliotherapy in the treatment of 
tuberculous arthritis in children has 
pro\ed very efficient Applied in the 
open, in the higher altitudes, with the 
children protected, but the joints fullj 
ejvposed to the direct rays of the sun, 
the results after a few months’ treat- 
ment have been remarkable in the cases 
published In tuberculosis of the kid- 
ney treatment by the same method as 
recently demonstrated promises more 
than has been accomplished by other 
methods 

In Addison’s disease, following the 
Rontgen-ray treatment, light and the 
d’Arsonval current have proved re- 
markably helpful 

The antagonistic properties of radiant 
light and heat to the X-ray renders the 
administration of the latter free from 
the usual objections and dangers 
which ha\ e caused timidity with 
many who would otherwise ha\e em- 
ploy ed it to meet the many indications 
for which It IS employed This 
antagonism, as already stated, was 
fiist discovered by the writer when 
treating cases of malignant lupus and 
skin diseases, employing both meas- 
ures on the same day The experi- 
ment was made under the impression 
that the X-ray effect would be ac- 
centuated, or at least the therapeutic 
benefits would not be impaired , while 
the light might ha\ e some effect 
in pre\ enting the then universally 
dreaded dermatitis In 15 cases of 
\arious conditions then under treat- 
ment, the experiment being contin- 
ued foi nearly one month, it was 
found that in every case no progress 
was made toward improvement Im- 
mediately upon discontinuance of the 
use of the light in these cases pro- 
gressive improvement was again ob- 
served This led the writer to the 


conclusion that the two measures 
w ere antagonistic and that the eftects 
of either were neutralized by the 
other It w'as apparent that radiant 
light and heat would be the indicated 
treatment for acute X-ray dermatitis, 
and it has pro\ed uniformly success 
ful, the reco\er} being prompt in 
e\ erj case except in the chronic X-ray 
dermatitis of X-ray operators and in 
cases in wffiich necrosis had already 
occurred 

The postoperative use of radiant 
light and heat when applied to the 
surface at the site of the operation is 
remarkably beneficial, relie\ing both 
the pain and the tenderness and at the 
same time promoting rapid healing 
This application maj be made with- 
out danger by interposing a thin cov- 
ering of gauze, and continuing the 
application until an acti\e superficial 
hypeiemia is produced Such appli- 
cations will promote prompt restora- 
tion of bruises, incisions, and macer- 
ated tissues and afford marked relief 
from the pain and discomfort present 
after an operation 

In postoperative depression with 
cardiac weakness, or where some seri- 
ous internal disturbance has occurred 
as a result of shock with lowered 
vitality such as may preclude an oper- 
ation, prompt relief may often be 
afforded by application of radiant 
light and heat to the whole trunk of 
the bodj- either by means of a high- 
candlepower incandescent lamp or a 
properly constructed one-half cylin- 
der tube, 20 to 24 inches in diameter 
and 3j4 to 4 feet in length and pro- 
Mded with numerous incandescent 
lights arranged in rows so that the 
radiations will be projected upon the 
nude body of the patient, the ends be- 
ing closed to the neck and thighs by 
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sheetings to prevent the escape of the 
heat By this means the deep spinal 
centers are refiexly stimulated fiom 
the peripheiy, the respiratory and 
cardiac centeis promptly lesponding 
with increased depth of respiration 
and volume and stiength of the pulse, 
except when the shock has been ex- 
tieme or the vitality is at too low an 
ebb to respond This method in hos- 
pital piactice, and at the bedside in 
houses equipped with an ample elec- 
tric cuiient, may be used also with 
benefit in the ti eatment of se\ ere in- 
fectious diseases, as pneumonia and 
typhoid fever, to combat depression 
and coincidcntly limit the piocess of 
infection Fmployed m this wa} it 
ptopcily lepliees cold sponqes and 
other applications The sweat pio- 
duced ceapoiates and thus not onU 
lowets the peiipheial tempciatuie 
but stimulates the vital pioccsses to 
gi eatei eneig} in such a inannei that 
patients in citumn ina^ often he 
revi\cd and sued It will ilso limit 
the couise and detcinnne a fa\oia- 
ble teiniination of inanj infeetions 
conditions 

This method has been employed foi 
sevcial 3 c u s, at the suggestion of L)i 
Herman (jiad, m the Womens Hos- 
pital in New \oik City, whcie it has 
become one of the standaid methods 
of leviving patients in low states and 
has pioved leniarkably effective for 
the relief of patients suffering from 
septic infection 

[Dr Grad has reported 1 case, that of 
a child who was brought into the Women s 
Hospital in a state of collapse The light 
bath as described was placed over her 
body, when a prompt reaction and im- 
provement was set up in her physical 
condition The diagnosis of the case was 
rendered uncertain, the state of collapse 
forestalling an exploratory operation It 


■was found that if the light was continued 
she was revived, the low condition return 
ing if It was discontinued The light ad 
ministrations were accordingly continued 
for several days, when unexpectedly the 
child passed from the rectum several 
inches of the small intestine The case 
had been one of intussusception The 
patient made a complete recovery, which 
would have been impossible except for 
the employment of radiant light and heat 
during the state of collapse 
In the writer’s judgment every hospital 
should be provided with such baths 
and high-cancllepower incandescent lamps 
which can be moved about and used at 
the bedside of the hospital patients There 
IS no reason why a measure so free from 
all objection and of such possibilities in 
the treatment of local and general infiam 
matoi> conditions as the employment of 
radi int energy in accordance with the 
pnnciples lure considered should not 
become universal] 

Tt nia} '^eem to many medical men 
llial the lesults outlined from so 
siin]>lc and available a means are im- 
possible It but lemams for such to 
^lioi ()iu;lil> test them, i c , to veiify 
the icniaik ililc \alue of light therapy 

WuiivM l>ENii\M Snow, 
New "iork 

LIGNUM VIT^ See Guaiac 
LIME See C \i c uiM 

LINUM — Linum (linseed or flax 
skc(l) is the dried ripe seed of Linum 
i^sitatissuniiiii, the common flax The seeds 
irc ov il and fl ittcned They have no 
tidor, but a mucilaginous taste The> con- 
t nil a fixed oil, wax, resin, extractive, 
t innin, gum, mucilage, albumin, gluten, 
ind s ilts The f xed oil is found m the 
interior of the seed, and when expressed 
without the aid of heat is known as 
linseed oil Colcum lini, U S P ) When 
ground, the seeds form a grayish meal, 
known as flaxseed meal, ground linseed, 
or linseed meal When freshly ground the 
meal is rich in oil and free from rancidity 
PREPARATIONS AND DOSE — 
Linum, U S P (flaxseed) 
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Oleum hnij U S P (linseed oilj, is a 
yellowish, oily liquid with a peculiar odor 
and bland taste, soluble in 10 parts of 
absolute alcohol, as well as in ether, 
chloroform, oil of turpentine, etc Upon 
exposure to the air it gradually darkens, 
thickens, and acquires a strong odor and 
taste Boiled linseed oil should not be 
dispensed Dose, 1 fluidounce (30 c c ) 
or less 

Lmimentum calcis, U S P (lime lini- 
ment, carron oil), is a mixture in equal 
parts, by \olume, of lime water and lin- 
seed oil Used externally 
THERAPEUTICS — On account of its 
demulcent action upon mucous mem- 
branes, flaxseed has been used in the 
treatment of bronchitis, gastritis, acute 
cystitis, and nephritis, frequently in the 
form of flaxseed tea — 

Flaxseed, 3 drams (12 Gm ) 

Extract of licorice, 30 grains (2 Gm ) 
Boiling water, 10 ounces (300 c c ) 
Mix, stand in a warm place for three 
or four hours, and add a little lemon 
juice or lemon peel, sugar, and 1 to 2 
drams (4 to 8 Gm ) of gum arable If 
cough is present paregoric may also be 
introduced 

Ground flaxseed mixed with boiling 
water (1 to ZYz parts) forms the well- 
known flaxseed poultice It should be 
spread at least half an inch in thickness 
upon muslin or flannel, the surface 
co\ered with gauze or cheesecloth, and 
applied as hot as can be borne It should 
be covered with thin rubber cloth to 
retain the heat and moisture and be re- 
newed as soon as it begins to cool or drj 
If a counterirritant effect is desired, the 
surface may be sprinkled with dry mus- 
tard or a few drops of turpentine These 
applications are useful in pneumonia or 
pleurisy (as jacket poultice), peritonitis, 
abscesses, boils, felons, inflamed glands, 
indolent ulcers, etc Laudanum may prove 
a useful addition to a poultice in painful 
affections 

Carron oil (lmimentum calcis) is an 
old and favorite application for excluding 
air from burns 

Linseed oil, in doses of 1 to 2 ounces, 
may be used as a laxative and is of espe- 
cial value when hemorrhoids are present 

W and S 


LIPTJRIA. See Index 

LITHEMIA (uricacidemia, uricaci- 
dosis) IS a condition in which, owing to 
defectne metabolism of the nitrogenous 
elements, the blood becomes charged with 
deleterious substances, chiefly of the uric 
acid group It is manitested clinically by 
•various digestive, circulatory, respiratory, 
nervous, genitourinary, and cutaneous 
phenomena 

SYMPTOMS — The symptoms are mani- 
fold, but may be grouped as follows 1 
Nervous symptoms headache, paroxysmal 
or periodic, neuralgic pains in the bones 
or joints, cerebral excitement, insomnia, 
convulsions, and neurasthenia 2 Digestive 
disorders cyclic vomiting, colic, poly- 
phagia, constipation, membranous enteri- 
tis, and intestinal lithiasis 3 Urinary 
troubles renal calculus and colic, albu- 
minuria, glycosuria, dysuria, cystitis, and 
spasm of the bladder 4 Respiratory ail- 
ments coryza, sneezing, laryngitis, bron- 
chitis, asthma, and pulmonary congestion 
5 Circulatory derangements palpitation, 
tachycardia, arrhythmia, false hypertrophy, 
and myocardial symptoms without any 
lesion of the myocardium 6 Cutaneous 
affections eczema, sweating, and prurig- 
inous eruption 7 Various pathological 
disorders of the eye, ear, nose, and throat 

DIAGNOSIS — \ careful study should 
be made of the patient’s ability to metab- 
olize the various food elements, especially 
the nitrogenous and the purin-forming 
foodstuffs (nucleoproteids — meat, fish, 
fowl, eggs, peas, beans, lentils, etc ) A 
thorough analysis will, moreover, gen- 
erally lead to correct conclusions, or at 
least suggest further investigations, and 
thereby establish the diagnosis 
ETIOLOGY AND PATHOLOGY — 
Heredity is an important factor in the 
etiology of the condition, and may exhibit 
Itself in inactive liver or kidneys, in- 
capable of adapting themselves to a par- 
ticular mode of life, a digestive apparatus 
that, while it tolerates a surplus of food, 
IS unable completely^ to metabolize it, an 
irritable sympathetic nervous system 
which responds excessively to slight dis- 
turbing causes Incidentally, metabolism 
comprises two operations, anabolism (as- 
similation of foodstuffs) and catabolism 
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(retrograde changes resulting in the for- 
mation of waste products) A morbid 
desire for proteins and the punn-forming 
foods overtaxes the normal metabolism 
and arrests oxidation at the incomplete 
stage of unc acid instead of at the stage 
of complete oxidation, urea, and the 
uric acid toxemia thus brought about 
causes a contraction of the arterioles, and 
a diminished capillary circulation results, 
in proportion as the peripheral circulation 
IS impaired, the blood-pressure rises and, 
at a point in the vascular channels where 
the vessel walls are either intrinsically 
weakest or relatively weakest because of 
less support from extravascular tissue, 
engorgement must occur (hyperemia of 
accommodation) Stasis added to this 
produces inflammation, cxplnining all the 
various inflammatory phenomena pio- 
duced b> uric acid toxemia, except those 
due to the mechanic il irrit ition of the 
uric acid crystals, as in irthntic gout 

TREATMENT — In the line of pro- 
phy] ixib thorough mastication should be 
enjoined Ihc robust, plethoric patient 
should t ikc regular outdoor exercise 
with the idea of consuming his body-fats 
Horsc])ack ruling, cycling rowing, ind 
walking are suggested Ihc iicrxoiis 
patient, on the other h iiul, needs rest and 
quiet Wilcox advocates the const int use 
of lithia water 

Assuming that certain c iscs irc jno- 
duced hy an uitointoxication from the 
alinicntiry trict niul with the object of 
limiting fc rmc nt ition, Xnders recom- 
mends a diet consisting chiefly of pro- 
teins, comhinccl with the free use of 
water When the g istnc digestion is 
poor, carbohydrates will agree better 
Cream and butter are the only forms of 
fat allowed, and the use of alcohol i^ 
forbidden 

The medicinal treatment is that used 
in gout, to which the reader is referred 
To aid the digestion of the proteins, 
hydrochloric acid may be indicated, if 
the appetite is impaired a simple bitter 
or nux vomica may be combined with the 
acid W 

LITHIUM — Lithium IS one of the 
alkali metals, and is generally derived 
from lepidolite, a native silicate It oc- 


curs in minute quantities in some mineral 
springs The metal is not used m medi- 
cine. but several of its salts are official 
PREPARATIONS AND DOSE-iu;i„ 
bensoas U S P VIII (lithium benzoate) 
[L 1 C 7 H 5 O 2 ], occurs as a light, white pow- 
der, sometimes with a faint benzoin-like 
odor, and with a cooling, sweetish taste 
It IS soluble in 3 parts of water and m 
13 parts of alcohol Dose, 5 to 20 grams 
(0 3 to 13 Gm ) 

Lithn btomidum, U S P (lithium bro- 
mide [LiBr], occurs as a white, granular 
salt, with a sharp, slightlj bitter taste, 
very deliquescent, soluble in 06 part of 
water, and also freelj soluble in alcohol 
Dose, 5 to 20 grains (0 3 to 13 Gm ) 
Lithu cmbonaSjV S P (lithium carbonate) 
[LijCO ], occurs as a light, white pow- 
der, with an alkaline taste, soluble in 75 
parts of water, more soluble in water 
saturated with carbon dioxide, insoluble 
in alcohol, but soluble in diluted acids 
with effera escence Dose, 3 to 10 grains 
(0 2 to 0 65 Gm ) 

Lithn citia^, U S P (lithium citrate) 
IT 1 Cell ,07+41 IjO], occurb in a white 
powder or colorless cr> stals, with a cool- 
ing, slighil> ilk iliiK t iste deliquescent in 
moist 111 , soluble in 2 parts of water, but 
]>rutRill> insoluble in alcohol Dose, 3 
to 10 grinis (0 2 to 0 65 Gm ) 

Sal lithn citias cffer\ escens N F (effer- 
\esccnt lithium eitrate) oceuis in granules 
and IS made fiom SO parts of lithium 
citrate 570 of sodium bicarbonate, 300 of 
tartaiic acid and 195 of citric acid Dose, 
2 drams (8 Gm ) containing about 6 
grains (0 4 Gm ) of lithium citrate 

Lithn salic>las N T (lithium salicy- 
late) [I iCiFf-O,] occurs as a whitish 
powder with i sweetish t istc, deliquescent in 
moist air, and \ cr> soluble in water and 
ileohol Dose, 5 to 20 grams (03 to 
13 Gm ) 

Ehxir lithn bromidi, N F (elixir of 
lithium bromide) Dose, 2 fluidrams (8 
c c ), representing 10 grains (0 6 Gm ) of 
lithium bromide 

Elixir hthii citratis, N F (elixir of 
lithium citrate) Dose, fluidrams (6 
cc), representing grams (0 5 Gm ) of 
lithium citrate 

Elixir lithii sahcylatis, N F (elixir of 
lithium salicylate) Dose, 2 fluidrams (8 
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cc), representing 10 grams (06 Gm ) of 
lithium salicylate 

PHYSIOLOGICAL ACTION— Lith- 
ium carbonate and citrate, used in me- 
dicinal doses, act partly as lithium and 
partly as alkalinizers, the benzoate, bro- 
mide, and salicylate of lithium, on the 
other hand, are employed chiefly for the 
action of their acid constituents 

Binet has shown that lithium salts in large 
doses gne rise in animals to the follow, mg 
series of symptoms weakness, diarrhea, 
nausea, dyspnea, fall of temperature, con- 
vulsions, and death The last is attrib- 
uted to depression and final arrest of the 
heart m diastole, coupled with depression 
of the respiratory centers The periph- 
eral nervous system is paralyzed and 
muscular excitability reduced by lithium, 
which in many ways resembles potassium 
in Its action 

Lithium salts, after absorption, are ex- 
creted in the saliva, into the stomach and 
bowel, and in the urine (which is rendered 
alkaline by the carbonate or the citrate) 

Experiments have shown that lithium in 
large doses has the special property of 
causing gastroenteritis which results even 
if the salt be gi\en subcutaneously, or if 
small doses be administered continuously 
by the mouth for some time 
UNTOWARD EFFECTS AND POI- 
SONING — Lithium carbonate, m IS- to 20- 
grain (1 to 13 Gm ) doses, and lithia 
tablets have been known to cause gastro- 
intestinal symptoms in man Cleaveland, 
after tal ing rather laige doses (30 grains 
— 2 Gm ) of lithium chloride, experienced 
toxic s>mptoms when a total of 12S grams 
(b Gm ) had been ingested during twenty- 
eight hours There followed marked 
muscular and general prostration, vertigo, 
?nd eye and ear symptoms resembling 
those of cinchonism Tuere was a com- 
plete absence of gastrointestinal symp- 
toms Two or 3 doses (60 to 90 grams — 
4 to 6 Gm ) daily were sufficient to cause 
the toxic phenomena 

THERAPEUTICS —The preparations 
of lithium at one time held a high repu- 
tation for efficiency in the treatment of 
the so-called “unc acid diathesis ” It 
was claimed that they could dissolve uric 
acid calculi in the urinary passages or in 
the bladder Haig called attention, how- 


ever, to the fact that, although lithium 
forms a relatively soluble salt with uric 
acid in the test-tube, m the body it has 
a greater affinity for the acid sodium 
phosphate in the blood, the uric acid being 
thus left uncombined Besides, the rela- 
te ely high solubility of lithium urate has 
been shown to hold good only in concen- 
trated solutions, and not to be available 
in solutions such as can be used in the 
body (Soilmann) 

The carbonate, citrate, and salicylate of 
lithium are still used, however, in the 
treatment of rheumatoid arthritis, gout, 
and subacute and chronic rheumatism 
The carbonate is but moderately soluble 
in water (1 to 75), and is sometimes given 
in freshly made pills or capsules The 
citrate may be given m solution alone, 
in Vichy water, or in combination with 
other remedies Lithium citrate, 1% 
drams (6 Gm ) dissolved in 2 ounces (60 
c c ) each of spirit of Mindererus and 
syrup of lemon, may be given m dessert- 
spoonful doses every two or three hours 
in rheumatism or gout Lithium salicy- 
late, gnen m doses of 10 to 20 grains 
(0 63 to 1 3 Gm ) every three hours, has 
been considered especially useful in sub- 
acute rheumatism 

The lithium salts have been given in 
cystitis and gravel with benefit When 
there is an increased secretion of ropy 
mucus and the urine is alkaline, lithium 
benzoate is to be preferred, since it ren- 
ders the urine more acid, when the urine, 
on the other hand, is already too acid, 
the carbonate or the citrate should be 
used Leffman asserts that if lithium car- 
bonate is of any real value m the treatment 
of lithiasis it cannot be through the use 
of the commercial lithia waters, but the 
pure salt m tablet form must be dissolved 
m a liberal amount of distilled water 

In cases of diabetes mellitus with a gouty 
taint the use of lithium carbonate or citrate in 
the dose of 10 grains (065 Gm ), com- 
bined with %o gram (0002 Gm ) of sodium 
arsenite given three times daily, is often 
followed by gratifying results (Hare) 

Lithium bromide is employed for the 
effect of the bromine it contains, in 
epilepsy Its hypnotic power was re- 
garded by Weir Mitchell as superior to 
that of potassium bromide W and S 
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LIVER AND GALL-BLAD- 
DER, DISEASES OF THE 
DISEASES OF THE LIVER 
MALFORMATIONS —Abnormal- 
ities m the form of the liver may be 
either acquired or congenital 

1 Corset Liver — ^The constant 

piessure of the lower ribs against the 
In er as a result of tight lacing or the 
wearing of a tight waist-band may pio- 
duce a deep, ti ansverse furrow on the 
right lobe The furrow usually coi re- 
sponds to the maigin of the ribs, and 
may be so deep that the liver becomes 
dnided into a large uppei and a small, 
lowei, pait connected by a nanow 
isthmus oi band comjiosed chiefly of 
tibious tissue, the larget blood-\ es- 
se Is, and bile-ducts 1 he peiitoncum 
in the grooxe is much thickened 
Hie lower portion is usually rounded 
and may be ficcly mo\able as if 
hinged to the uppei, and appear in 
the abdomen as a nio\ able tunioi 
This defoimity is met with usualh 
in cldeily females Theic iie usually 
no s;ymptoms icsulting fiom the de- 
foimit^ , 3 ct m some theic is sue! to 
be a constant sensation of pi essuic and 
weight in tlie liepatic legion In occa- 
sional eises owing to eenous stasis 
there is a tcmpoiaiy swelling of the 
isolated poition ind violent pain and 
signs of initation of the peritoneum 

The so-called Oriental constricted liver 
is dttiibuted by Oshima (Sei-I-Kwai Mar 
20, 1919 ) to the pressure exerted by the 
Japanese woman s belt aggravated by the 
low sitting posture Editoks 

2 Tongue-like Lobes — These are 
probably of much more frequent oc- 
currence, and therefore of much more 
importance, than the corset liver They 
are both of importance chiefly on ac- 
count of the difficulties they present in 
diagnosis Riedel met with 12 cases 


bf tongue-like lobes in 42 operations 
for gall-stones I have met with 9 m 
various conditions In 2 the mass was 
thought to be a movable kidney, and in 
1, an infant with hemorrhagic pan- 
creatitis, it was thought that possibly 
the tongue-like lobe was an intussus- 
ception They are met with at all ages, 
and are probably usually congenital 
1 ather than acquired from external 
pressure The diagnosis of these mal- 
foimations is usually easy if the ab- 
dominal wall is thin and lax, as the 
connection of the mass with the liver 
can be definitely traced , but if the ab- 
dominal wall is thick fiom the deposit 
of fat or Its muscles tense it is often 
impossible to ditterentiate these from 
other masses met with in the abdomen 
Vn effort should be made to outline the 
mass and trace its connection with 
the hvei This is often impossible, 
as the base may be deeply furrowed 
and a loop of intestine may occupy 
the gioove 

litalmcnl tor these abnoiinahties is 
iiicly ealltd foi When the mass is 
ti oulilcsome fiom its mobility, and 
cannot be letamed by a suitable 
b.indage it may be lemoved Such 
has been done successfully 

1 he chict interest in this subject is 
in connection with the diagnosis of ab- 
dominal tumois Unless fully alive to 
the great variety, as to shape and posi- 
tion, 111 which these accessory lobes of 
the liver may present themselves, one 
will often be misled in the diagnosis of 
abdominal tumors In not a few cases, 
even with the utmost caie, a positive 
opinion as to the nature of these tumors 
cannot be given 

Riedel, who first drew attention to 
the importance of these abnormal lobes, 
believes them to be due usually to 
pressure on the liver, as in tight lac- 
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ing, and to traction, by an enlarged gall- 
bladder They are met with usually in 
women In 9 of his 12 cases the gall- 
bladder was attached to the lower part 
of the process 

So far as can be inferred from the 
9 cases which I have met, tight lacing 
has little to do with the production of 
the deformity, and the position of the 
gall-bladder at the lower part of the 
mass IS an accident rather than a cause 
of its formation In many, if not al- 
most all, cases the formation of these 
lobes seems to be developmental, having 
nothing to do with either pressure or 
traction 

DISPLACEMENTS — Displace- 
ments of the liver may be either con- 
genital or acquired As instances of 
the former are hernia of the liver 
through the diaphragm and through 
the anterior abdominal wall Interest- 
ing examples are also afforded by 
transposition of viscera, the liver being 
found to the left and the spleen to the 
right As a rule, the other organs, both 
of the thorax and abdomen, are also 
transposed, the cardiac impulse being 
in the fourth or fifth intercostal space 
to the right , but the liver and spleen 
may be the only organs abnormally 
placed 

There may be no symptoms, the 
condition being discovered acciden- 
tally On the other hand, they may 
be severe, consisting of pain, tension, 
and dragging sensation in the normal 
hepatic region Jaundice, sometimes 
severe, has been present in a few 
cases, probably due to tension or 
kinking of the common bile-duct 
Hypochondriasis is apt to develop 
The diagnosis may be difficult 
Other masses — as carcinoma of the 
omentum, tumors of the right kidney, 

etc — have been supposed to be mov- 
e- 


able liver Of the greatest diag- 
nostic importance are the form of the 
tumor, its mobility, the possibility of 
reducing it to its normal position, the 
tympanitic note obtainable over the 
normal hepatic region before such re- 
duction, and the dull note later 

Etiology — ^Acquired displacements 
may be due to pressure upward by as- 
citic effusion, abdominal tumors, and 
flatulent distention, and downward by 
thoracic or subdiaphragmatic accumu- 
lations These are, however, scarcely 
entitled to be included among liver dis- 
placements The movable or wander- 
ing liver is of more interest The 
condition is not very rare 

Graham, who studied 66 cases, con- 
cluded that displacement was found 
chiefly in females who have borne 
several children The displacement is 
favored by a lax abdomen, tight lac- 
ing of the lower part of the chest, and 
sudden muscular strain To render 
these causes effective it is probably 
necessary that the ligaments support- 
ing the liver be abnormally long or 
weak a condition that is doubtless 
congenital 

Treatment — Treatment is not very 
satisfactory A suitable bandage 
may relieve symptoms The liver 
cannot be retained in the normal 
position by it, but further prolapse 
may be prevented and the liver so fai 
supported as to relieve the pain and 
dragging In a few cases the liver 
has been successfully sutured in 
position 

General massage and lypotherapy, 
which have for their aim the 
strengthening of the organism, are 
of high value according to Em- 
horn In the front rank of all these 
methods is diet rich in butter The 
patient should be directed to take as 

-24 
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much food as other healthy persons, 
and a little moie To the ordinary 
diet Einhorn adds ^ pound of butter 
daily to increase weight Gymnastic 
exercises in the open air, and, in 
cases with tendency to constipation, 
special exercises for the abdominal 
muscles, are likewise of value 

Literature contains 98 cases of mov- 
able liver An injury, a severe fall 
or heavy lifting, or, in a few instances, 
the development of a malignant 
growth in the liver, is the usual cause 
The prominent symptoms are distress 
and feeling of weight in the region of 
the liver, often considerable tym- 
panites and intestinal indigestion, 
alternating constipation and diarrhea, 
and marked nervous symptoms (head- 
acnes restlessness, hypochondriasis, 
etc ) Tight b indaging with proper 
tonic treatment usually affords relief 
Few attempts at operative interfer- 
ence have been made J II C irstens 
(Jour Amer Med Assoc , May 17, 
1902) 

CONGESTION OF THE LIVER 

This pathological condition does 
not constitute a disease of itself, but 
IS always associated with disease clsc- 
wheie, especially of the gistiointes- 
tinal tiact and of the hcatt 1 ho hvei 
IS paiticulaily pi one to distui banco 
of its ciiculatioii, because in the lust 
place, of its laige blood-supply and, 
in the second place, on account of its 
relationship to the gastiointestinal 
tiact on the one side and to the heait 
on the other As the bulk of its 
blood-supply is conveyed to it by the 
portal vein, it will share in all the 
congestive disturbances of the organs 
drained by the poital system The 
increased inflow of blood resulting 
from these disturbances constitutes 
an active congestion of the liver On 
the other side its proximity to the 
heart, and the absence of valvular 


structuies between it and the heart 
rendei it very susceptible to any ob- 
struction at the tricuspid orifice 
Such conditions offer an impediment 
to the oiitfiozv of blood from the 
hepatic veins, and lesults in passive 
congestion of the liver 

Functional derangement of the liver 
IS frequent and generally secondary 
to a disturbance in some other part 
of the organism One of the best 
criteria is the presence of an in- 
crease in the vertical area of liver 
dullness which declines or disappears 
as the result of treatment The symp 
toms may be enumerated thus 
Coated tongue, a bitter taste in the 
mouth, nausea, a perverted appetite, 
flatulence, constipation with clay- 
colored Stools, sallow complexion, 
irritable skin, dull headaches, mental 
depression, lassitude, insomnia, irnta- 
bility of temper, drowsiness after eat- 
ing, a disinclination for work, sense 5f 
weight or discomfort m the right 
hypochondnum, and occasionally an 
ache in the tip of the right shoulder 
The w'ritcr belicaes that the chief 
causes of this condition of liver de- 
rangement are Dyspepsia, gastro- 
intestiiiil disturb inee, alcoholic ex- 
cess rich and liighlj seasoned foods, 
fevers, nervous influences, and resi- 
denee in the tropics Bain (Brit 
Med Jour, M ly 18, 1912) 

ACTIVE CONGESTION —The 
symptoms of acute congestion of the 
liver are those of gastiointestinal 
catairh, such as headache, malaise, 
foul taste, coated tongue, constipa- 
tion, etc With these ma> be pres- 
ent a sense of discomfoit, weight, or 
even pain in the region of the liver, 
which may also be tender on pres- 
sure The liver may be felt below the 
costal margin There may be slight 
jaundice, m the severe tonic cases 
the jaundice may be intense 

Two cases of severe pain back of 
the sternum and in the upper abdo- 
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men due to acute congestion of the 
liver, greatly aggravated after climb- 
ing a hill During the attack the 
liver was found extremely enlarged, 
reaching from the fifth intercostal 
space to the umbilicus, the mechanical 
conditions amply explaining the pain 
back of the sternum The urine was 
concentrated, with considerable uro- 
bilin The same clinical picture was 
soon presented by a third patient, the 
paroxysmal attack following the hill- 
climbing test was so severe that the 
patient went to bed without returning 
to report at the physician’s office 
The whole trouble was evidently ex- 
tremely severe acute congestion of 
the liver, and the writer thinks that 
this IS a wise effort on the part of 
nature to relieve the strain on the 
weak right heart from the physical 
exertion Nature drives the blood 
into the liver and relieves conditions 
in the heart as from a venesection, 
gi\ing the heart a chance to recover 
Ortner (Med Klinik, Sept 21, 1913) 

The urine is dark, heavy, somewhat 
scanty, and loaded with urates 

Diagnosis — The diagnosis is based 
on the association of the symptoms 
of gastrointestinal disturbance, with 
the enlargement of the liver, besides 
the discomfort in the hepatic region 
Acute hepatic congestion is \ery 
common in nurslings, and not rare in 
older children It may be caused by 
overfeeding and is often observed 
after trips to the mountains, seashore 
etc , which excite the appetite beyond 
the digestive powers of the child 
The stools are deficient in bile, pale 
and fetid, the urine dark, the liver 
tender and the temperature more or 
less raised Raimondi (Presse Medi- 
cale, Nov 19, 1917) 

Etiology — There are two main 
groups of causes (1) gastrointes- 
tinal and (2) toxic The most com- 
mon of the first are catarrhal condi- 
tions of the stomach and intestines 
resulting from undue indulgence in 


food, and drink, especially if of a 
stimulating nature, as spices and 
alcohol The habitual use of spirits 
to excess furnishes the most marked 
examples in these northern climates 
Persons of sedentary habits are more 
liable to be affected, especially at 
middle age Toxic causes occur in 
infectious diseases, especially in 
malana, dysentery, typhoid fever, 
yellow fe\er, etc Even these causes 
act chiefly through the gastrointes- 
tinal tract They are much more 
common in tropical climates 

Active congestion of the liver is 
also met with in suppressed menstru- 
ation and in diabetes mellitus In 
both of these it has been attributed 
to vasomotor disturbance, but in 
diabetes the increased work thrown 
on the liver may be the chief cause 

Morbid Anatomy — The liver is 
enlarged, dark in color and the ves- 
sels full of blood The distention of 
the lobule with blood is not limited 
to the center, but is general There 
IS often some fatty change in the 
liver-cells 

Treatment — The indications are 
chiefly two (1) to correct the habits 
that have mainly caused the condition 
and (2) to relieve the gastrointestinal 
condition and the hyperemia of the 
Lver We aim at attaining both 
objects simultaneously The diet 
should be of the blandest nature 
In severe cases no food should be 
given until the bowels are acted on 
and the portal system depleted by a 
brisk laxative Water should be 
taken freely on an empty stomach 
The food should be regulated ac- 
cording to the needs of each case so 
as not to tax the digestive powers 
Exercise should be free, but without 
undue fatigue 
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Where hepatic congestion is the 
result of heart disease the first indica- 
tion IS to lower the venous blood- 
pressure by venesection, wet cupping, 
or by drastic or saline cathartics For 
the first six to twenty-four hours, 
according to the intensity of the 
symptoms, only boiled water should 
be given, then milk diluted with 
boiled water, and finally milk alone, 
to the amount of 1J4 liters (quarts) 
a day, gradually increased to 2K 
liters The administration of digitalis 
is started at the same time Diuresis 
may be continued with doses of 75/ 
grains (0 5 Gm ) of theobromine three 
times a day Copious intestinal irri- 
gations with cold boiled water, alka- 
lies, salme purgatives, cholagogues in 
small doses, and tub baths followed 
by massage of the whole bod> ma> be 
given Where there is cardiac en- 
largement digitalis may be replaced 
by the following combination — 

I \ f crqotcc, 
l*itU s( ilia 

aa gr iss fO 1 Gm ) 

ll\dran/ chlo- 

7idi niitis gr (0 048 Gin) 

Piilj digitalis gr )4> (0 024 Gm ) 

M et ft pil no j J t Idl no xx\ 

Sig One pill thiee tunes a 
Vires (Jour desprat, Mar 6 1912) 
If douching over the liver is ap- 
plied properly it is one of the most 
etfectne means in diseases of the Inci 
and gall p issagcs It li is of course 
no inlliienee upon the eiiihotie tissue 
and atroph^^ but will inodiue goiKl 
results in hypcrplastu lu i ti o])1ik 
and congestue conflitions ind bile 
stagnation jaundiee dull jiains ind 
mild colies The ticitnuiit lecjiiiiis 
first a general warm (l()0°-in° I ) 
ram and then a mo\able spiay of the 
same temperature upon the Iner 
region until the skin is decidedly red 
followed by a cold or alternate (cold 
and warm alternately) jet for ten to 
thirty seconds upon this organ Ray- 
mond and Duchesne (Dietet and 
Hyg Gaz , Mar , 1908) 

PASSIVE CONGESTION OF 
THE LIVER — Passive congestion 
of the liver (nutmeg hver, cardiac hver. 


red or cyanotic atrophy of the hver), 
IS a pathologic condition caused by 
obstruction to the outflow of hepatic 
blood 

Symptoms — ^The symptoms are 
chiefly those of the condition of the 
heart and lungs causing the hepatic 
congestion There may be a sense 
of weight and fullness in the right 
hypochondrium, aggra\ated by ex- 
ternal pressure, deep inspiration, and 
by l}ing on the left side 

Enlaigement of the liver is one of 
the chief signs and is usually best dem- 
onstrated by palpation When large, 
the liver can often be delimited by 
inspection Peicussion is usually un- 
leliable on account of distention of 
the intestines 

Pulsation of the liver is often present 
in severe cases , it disappears when the 
induration develops and the heart be- 
comes weak I have seen it persist m 
cases of initi il stenosis until within a 
few weeks of death 

Gastrenntestinal symptoms are always 
piescnt 1 hc}^ lesult iiom the portal 
congestion induced by tlie hepatic ob- 
stiuction J hey eejusist m distuibed 
digestion, and often, hemorrhoids 

Ascites is fiequent In the early 
st ige it occuis as a part of general 
di opsv 1 ater, when the li\ er becomes 
induiated it is increased by the portal 
oljstriietion Jaundice is usually pres- 
ent ind IS a definite s\ nijitom m the 
adv aneed cases It is probably second- 
to the gastroduodenal eatairh It 
IS usually most marked in the cardiac 
cases, and, with the cyanosis existing 
in such cases, it causes a peculiar dusky 
green tint 

The urine shows high specific gravity 
and IS scanty 

Etiology — The causes leading to 
this condition are such as lead to inter- 
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ference with the free flow of blood 
through the heart, and include, there- 
fore, all changes in the heart and lungs 
which tend to render the nght ventricle 
incompetent Of the cardiac condi- 
tions the most common is mitral dis- 
ease, especially stenosis , but all heart- 
lesions, whether of the \ al\ es or of the 
substance of the heart, tend to impede 
the venous flow by ultimately ov ertax- 
ing the right heart Such diseases of 
the lungs as emphysema, asthma, 
chronic bronchitis, etc , are also fre- 
quent causes of dilatation of the nght 
heart, and thus lead to obstruction to 
the hepatic outflow 

Deformity of the spine, pleuntic 
effusion, aneurism, and intrathoracic 
tumors may obstruct the flow of blood 
through the heart and lungs or press 
upon the vena cava directly 

Occasionally a local lesion, as peri- 
hepatitis, may compress the hepatic 
veins themselves or the vena, cava and 
obstruct the outflow from the liver 

Morbid Anatomy — In the early 
stage there is great engorgement of 
the hepatic veins and their intralobular 
branches and capillaries The Iner 
may become much enlarged, its lower 
border extending in time to, or even 
below, the umbilicus If the obstruc- 
tion be removed before organic changes 
have occurred m the liver, the vessels 
rapidly empty themseh es, and the liver 
leturns to its normal size Even after 
long-continued congestion the liver may 
be much smaller after death, unless 
escape of the blood from the hepatic 
veins is prevented by distention of the 
right ventricle 

Persistent hyperemia leads in time to 
structural changes As the intralobular 
veins are greatly dilated, the liver cells 
around them atrophy from pressure, 


and blood-pigment is deposited The 
center of the lobule becomes dark, con- 
trasting strongly with the periphery, 
which becomes yellowish, on account of 
fatty degeneration of its cells, hence 
the “nutmeg” appearance of the section 
of tissue 

A careful histological study showed 
that passive congestion of the liver 
occurred in five different types (1) 
Capillary dilatation with atrophy of 
central cells, found in moderate 
circulatory disturbances of various 
kinds, (2) central degeneration with 
or without congestion, a stage of de- 
generation slightly more advanced 
than the preceding, (3) central fat 
accumulation with hyperemia or 
necrosis, a peculiar type usually found 
in the young in acute rheumatic fever, 

(4) central necrosis usually associated 
with hemorrhage, the advanced nut- 
meg lesion described by Mallory, 

(5) collapse fibrosis or cardiac cir- 
rhosis This last condition is more 
apparent than real, there being little 
if any increase in the amount of con- 
nective tissue originally possessed by 
the lii-er The important factors 
which lead to the various changes m 
the liver substance are blood stasis, 
tissue asphyxia, interstitial hemor- 
rhage and autolysis The actual effect 
of the blood-pressure upon surround- 
ing tissues appears to be slight Lam- 
bert and Allison (Bulletin Johns Hop- 
kins Hosp , Dec, 1916) 

In course of time atrophy of the 
liver cells is succeeded by increase of 
connectu e tissue Shrinking and 
induration result, and may lead to 
considerable reduction in the size of 
the liver 

Treatment — The treatment is 
chiefly that of the condition of the 
heart or lungs that causes it, at the 
same time endeavoring to relieve 
portal congestion The latter is usu- 
ally effected by the action of cathar- 
tics A more rapid effect may be 
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obtained by local depletion with 
leeches, 5 oi 6 being applied over the 
liver Their application is usually 
attended by marked relief when theie 
IS pain and distiess in this region 
Rest IS an important feature of the 
treatment owing to the decreased 
heart action that attends it 

Calomel, in lepeated doses, is not 
only an active cathaitic, but also an 
efficient diuietic in such cases Digi- 
talis may be combined with it to in- 
crease the powei of the heart and 
secure gi eater diuietic effect The 
condition of the heart lequiies the 
administration of heait-tonics, as 
digitalis, strychnine, etc Vegetable 
cathaitics — as podophyllin, colocynth, 
jalap, aloes, etc — may be used, or 
salines, such as sulphate of soda, sul- 
phate of magnesia, oi the natuial pui- 
gative watei s (such as Apenta oi 
Hunyadi, Rubinat, Hawthorn, Fned- 
nchshall), etc 

A combination of sodium salicylate 
and sodium benzoate is useful as cho- 
lagogue and for ‘ flushing-out” effects 
in various disorders Sodium salicy- 
late induces flow of concentrated bile, 
sodium benzoate, of dilute bile Rela- 
tive amounts of two s ilts to be varied 
according to indications Formula 
suggested Sodium benzoate, 0 75 
Gm (12 grains), sodium salicylate, 
0 5 Gm (8 grains) , sodium borate, 
0 25 Gm (4 grains), rhubarb, 0 3 Gm 
(5 grains), to be taken / t d Polaln- 
Cartier (Revue de therap , Oct 1, 
1911) 

PERIHEPATITIS —This consists 
in an inflammation of the peiitoneal 
capsule of the liver Inflammation of 
the fibrous capsule apart from the 
peritoneal occurs only as secondary 
to interstitial hepatitis 

Inflammation of the peritoneal 
covering of the liver may occui either 
as a part of general peritonitis or as 


a local disease It may be acute or 
chronic, the former being usually 
suppurative while the latter is always 
fibiinous oi adhesive 
ACUTE PERIHEPATITIS, SUB- 
PHRENIC ABSCESS, PYOPNEU- 
MOPERIHEPATITIS —Symptoms 
— The development of the disease 
may be with striking symptoms sug- 
gestive of perforative peritonitis of 
the upper part of the abdomen, or it 
may be so insidious as not to attract 
attention until the abscess has at- 
tained a large size 

Pam in the nglit hypochondrium 
oi epigastrium is the most prominent 
symptom It is increased by pres- 
suie and movement, hence the 
respnation is shallow and costal 
Fevei, often usheied in by a chill, is 
present , it may be quite remittent 
Fheie may also be abdominal dis- 
tension, vomiting, hiccough, slight 
jaundice, weak pulse, etc 

V nistory of recent appendicitis or 
liver troulile may give the clue when 
there arc no loc il subjective or ob- 
jective signs of the abscess, the gen- 
eral condition does not improve as 
r ipullj is intieip itcd, ind fever drags 
along after the primary affection is 
supposedly conquered Only rarely is 
subphrcnic abscess ushered in with a 
chill, high fever, and pain In the 
subacute cases there may be pain in 
the intercostal spaces or below the 
costal arch, the side involved does 
not share in the breathing excursions 
as much as usual Percussion reveals 
a zone of rcl itive dullness which in 
front has a cupola-hke outline The 
liver seems to be pushed down, the 
heart up Accumulation of gas in the 
region is levealed by resonance be- 
tween the lung and liver, changing its 
location as the patient changes posi- 
tion Rontgenoscopy shows the dia- 
phragm abnormally high, and reveals 
accumulation of gas, but if the pleura 
is involved the rontgenoscopic find- 
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mgs may be misleading If explora- 
tory puncture brings pus, the indica- 
tions for operatne treatment are 
given at once By introducing and 
withdrawing the cannula very slowly, 
there is less danger of missing the 
abscess, it may be necessary to punc- 
ture at several points before the pus 
is disco\ered The writer is confident 
that if the space just below the dia- 
phragm is examined more as a routine 
measure, the findings will clear up 
many puzzling cases and suggest 
effectual treatment He reports 
several cases from his own experience 
in which the subphrenic abscess de- 
veloped after operative treatment ot 
perforation of a gastric or duodenal 
ulcer In the majority of cases the 
appendix was the primary seat of 
trouble In differentiating subphrenic 
abscess, empyema, pyopneumothorax, 
pulmonary and liver abscess, and liver 
echinococcus cyst are the affections 
which have to be excluded G Led 
derhose (Deut med Woch, July 31, 
1913) 

The physical signs presented will 
depend laigely on the size of the 
abscess In the beginning there may 
be a friction rub If the abscess is 
large there is presented great fullness 
in the right hypochondnum, with ex- 
tension upward of hepatic dullness, 
even to the angle of the scapula, and 
of the edge of liver downward, it 
may be, to the umbilicus The upper 
limit of dullness is convex toward the 
thorax, following the curve of the 
diaphragm 0\er this area there is 
absence of all respiratory signs The 
course of acute perihepatitis, in the 
absence of suppuration, may be rapid 
recovery taking place in a few days, 
in suppurative cases it may be pro- 
longed for months with all the symp- 
toms of chronic suppuration, as irreg- 
ular temperature, sweats, loss of 
flesh, etc In many cases fistulous 
openings take place through the dia- 


phragm, causing a localized empy- 
ema, which, m time, perforates the 
lung into a bronchus, with abundant 
purulent expectoration, or externally 
through an intercostal space In 
others the abscess discharges into the 
stomach or intestine The general 
course of subphrenic abscess re- 
sembles that of empyema or abscess 
of the Ii\er The result is usually 
fatal, unless efficient drainage be 
established In all the cases re- 
corded only about 20 patients have 
reco\ ered 

Diagnosis — In subphrenic abscess 
the signs are so indefinite that a diag- 
nosis is only exceptionally made 
The abscess is usually mistaken for 
empyema A history of disease of 
the stomach, duodenum, or gall- 
bladder would indicate a perihepati- 
tis, as would also a history of abscess 
from appendicitis The absence of a 
history of mtrathoracic symptoms — 
such as cough, expectoration, etc — 
renders pleuritic disease improbable 
The intraperitoneal form, much the 
most common, is usually on the right 
side, but 6 left-sided cases have been 
reported, 1 of these in the present 
paper Subphrenic abscess may fol- 
low appendicitis when there has been 
no suppuration about the appendix, 
and it is often impossible to trace any 
purulent tract between the abscess 
and the appendix It rarely occurs as 
the result of a general suppurative 
peritonitis In the majority of cases 
the appendix is retrocecal and a per- 
sistence of the embryonal position of 
the appendix, due to non-rotation of 
the cecum and bringing it into close 
contact with the right lobe of the liver, 
also favors the formation of sub- 
phrenic abscess In the acute form 
the pain, nausea, and other signs of 
an acute infection are not always 
marked, the persistence of a high 
temperature, with or without accom- 
panying signs of septic infection, is 
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the most characteristic symptom 
Eisendrath (Jour Amer Med Assoc , 
Mar 7, 1908) 

The physical signs are those of 
massive enlargement of the liver, if 
the abscess cavity contains an, the 
signs of movable dullness and tym- 
pany of pneumothorax are added 
However, the bulging of the nght 
side IS greater below the diaphiagm 
lather than above The diaphiagm 
may be piessed upwaid to the thud, 
oi even the second iib, but, howevei 
high It IS, Its limits aie well dehned 
and above it the lespiiatory sounds 
aie not obscuied The lowei boi- 
dei of the livei may be gxeatly de- 
piessed The heait is not as much 
displaced as it is in pleinal ctlusion 

On exploiatoiy piinctuie if the 
pus IS leached the spuitmg is most 
foicible on inspnation owing to the 
descent of the diaphiagm This 
would pi actically be conclusn c e\ i- 
dence of the seat of the abscess Lhc 
presence of bile pigment in the pus 
would also indicate that the abscess is 
below the diaphiagm 

This mny occur in one of five w lys 
As a loc ili/cd ilisccss a part of nen 
eral puiulcnt peritonitis, by extension 
of the disc ised process from the ap 
pendix to the subphreme region by 
an intraperitoneal route, by extension 
of the diseased process by an extra- 
peritoneal route, either by way of the 
lymphatics or by inliltration through 
the retroperitoneal tissue, by way ot 
the blood-current as part of a general 
embolic septic process, or as a se- 
quence of liver abscesses which are 
of embolic origin by way of the portal 
vein Christian and Lehr (Medical 
News, Jan 24, 1903) 

Etiology — It occurs occasionally 
from a blow or direct injury It is 
usually secondary to disease in some 
adjacent part of the liver itself, such 


as Peifoiating ulcer of the stomach 
or duodenum, peiforation of the gall- 
bladder, perforation of the intestine 
or the appendix , abscess of, or in the 
legion of, the kidney, spleen, or ap- 
pendix, suppuiation in the right 
pleuia, the pyogenic organisms mak- 
ing then way thiough the diaphiagm 
by the lymphatics, abscess of the 
livei, echinococcus cyst of the liver, 
suppui ative cholangitis, etc , gen- 
eral peiitonitis, and traumatism 

Analysis of 76 cases of subphreme 
abscess showed that about one 
third of the cases were due to per- 
forating gastric and duodenal ulcers 
In the majority of the cases due to 
gastric ulcer the perforation was on 
the anterior wall of the stomach and 
near the lesser curve The septic 
matter escaped direct into the left 
anterior intr ipcntoncal space and the 
abscess was loc ilized there About 
onc-si\th of the cases were due to 
appendicitis, which may infect the 
subphrenu fossa, in four ways 1 
As i p irt of in acute general peri- 
tonitis 2 By a nioie or less slow 
ind direct extension up the lumbar 
pentone il foss e, from the pelvis 3 
Through the medium of the portal 
vein, is a part of pylephlebitis 4 
By l>mphatic extension (a) up the 
riL,ht retropentone il cellular tissue, 
or (b) up the lymphatics around the 
deep epie, istric iitery to the falciform 
ligament Another one-sixth of the 
cases was due to hyd itid and tropical 
abscesses of the liver Barnard (Brit 
Med Jour , Feb 22, 1908) 

Morbid Anatomy — In the early 
stage the pei itoneum of the liver 
and of the coiiesponding pait of the 
diaphiagm presents the signs of in- 
flammation The inflammation at 
the maigins of the afifected area be- 
ing less severe, adhesion of the op- 
posing surfaces takes place, while the 
exudate m the central part, being 
rich m leucocytes, liquefies, and an 
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abscess results The abscess may 
be small or so large as to contain a 
quart or more of pus The pus may 
be creamy and odorless, but more 
often it IS fetid and contains necrotic 
tissue It may be dark red from ad- 
mixture of blood or green from bile 
Occasionally air or gas is present, 
even when no communication with a 
bronchus or with the stomach or 
bowel can be found These abscesses 
are found usually between the right 
lobe of the liver and the diaphragm, 
but may be over the left lobe 

Study of 28 cases of suppurative 
hepatitis admitted to the Presbyterian 
Hospital, New York, the past twenty 
years The infection reached the liver 
by way of the portal vein m 17 cases, 
by way of the hepatic artery in 3 
cases, by way of the bile passages in 
3 cases, unknown in 6 cases 

Of the hrst 17 cases, lesions of the 
alimentary tract were found in 10 
cases post 7no}teni, while the other 7 
showed evidences of intestinal lesions 
In not a single case were amebse coli 
found in the stools or hepatic abscess 
A general pyemic process attended 
the portal-vein cases, 2 of them being 
secondary to malignant endocarditis 
and the third following puerperal 
sepsis 

In the 3 cases due to occlusion of 
the biliary passages, the common duct 
was occluded in 2 cases by a calculus 
The 28 cases had fever of an irregular 
type with chills Icterus was present 
m only 6 cases Pam and tenderness 
over the hepatic region were usually 
present Stuart Hart (Presbyterian 
Hosp Reports, vol iv, p ISO 1900) 

Treatment — In the early stages 
the aim of treatment should be to 
secure relief fiom pain and arrest of 
the inflammation This is best 
effected by rest m bed, the applica- 
tion of 5 or 6 leeches over the seat of 
disease, and the hypodermic injection 
of morphine Purging freely by 


salines may be of much benefit Use- 
ful, but less effective, means than 
leeching are the local application of 
heat, poultices, sinapisms, or blisters 
As soon as the formation of pus can 
be determined, free drainage should 
be resorted to This may necessi- 
tate the resection of one or more 
ribs, but in any case the drainage 
should be as complete as possible 

Case of subphremc abscess and 
recovery after drainage through the 
abdominal wall The case was com- 
plicated by an effusion of serum into 
the pleural cavity, which was removed 
b> the aspirator on several occasions 
Campbell and Wood (Brit Med 
Jour, March 23, 1901) 

Case in which a subphremc abscess 
on the left side was correctly diag- 
nosticated and cured after resection of 
the eleventh nb The abscess cavity 
contained about ISO c c of creamy, 
yellow pus without bad odor or gas, 
which contained staphylococci Ex- 
amination with the finger showed that 
the cavity was smooth walled, ex- 
tended beneath the diaphragm, and 
permitted the softer walls of the 
stomach and intestine to be clearly 
distinguished from the harder spleen 
Meisel (Munch med Woch , July 13, 
1909) 

One of the mam causes for failure 
of operative treatment is the non- 
recognition of the abscess when con- 
ditions are found otherwise deemed 
sufficient to explain the symptoms 
observed Jeannel made a gastro- 
enterostomy to remedy disturbances 
from stenosis of the pylorus, over- 
looking a subphremc abscess which 
was found at autopsy m the angle be- 
tween the ribs and the ensiform proc- 
ess In two or three other cases a 
pleural effusion and appendicitic abscess 
were drained, but autopsy revealed an 
unsuspected subphremc abscess of gas- 
tric origin The most common cause 
of postoperative fatalities is the ex- 
istence of a second, unsuspected ab- 
scess, such mistakes are not always 
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avoidable Guibal (Revue de chir , 
Mar, 1909) 

CHRONIC PERIHEPATITIS — 
This condition may be local or gen- 
eral Local perihepatitis is always 
secondary It is seen, for example 
Around the gall-bladder in some 
cases of gall-stones, over a tumor m 
the liver, at the point of adhesion to 
the liver of an ulcerated stomach or 
intestine, as the result of a local 
tuberculous or carcinomatous deposit, 
and in many cases of venous ob- 
struction whether fi om cardiac or 
pulmonary disease It may result 
also from pressuie, as in the fuiiows 
pioduced by tight lacing or constric- 
tion of the liver fiom any cause 

General perihepatitis is a veiy differ- 
ent condition W Hale White gives 
a valuable account of the condition 
based on the lecoids of Guy’s Hos- 
pital In it “the whole capsule be- 
comes thick, opaque, and white, 
easily peels off the sub- 
jacent liver, the suiface of which is 
smooth, and foi some unexplained 
leason it is quite common to find the 
infeiior edge folded up on to the 
anterior sui face of the liver ” 1 his 

thickened capsule is often pitted 
deeply J he li\ei is usually slightly 
ati opined, but otlieiwise little alteied 
The thickened capsule does not seem 
to cause piessuie upon the vessels at 
the transveise fissuie The capsule 
of the spleen and the geneial peri- 
toneum are usually also thickened 
The omentum may be thickened and 
contracted, forming a tumor across 
the abdomen 

Of the 22 cases analyzed by White 
in 19 theie was chronic granular kid- 
ney, and he thinks the chronic peri- 
tonitis and general perihepatitis 
should be regarded as a sequel to the 


renal disease Ascites, resulting 
probably from the chronic peritonitis 
IS nearly always abundant and re^ 
quires repeated tapping These cases 
are doubtless fiequently looked upon 
as cm hosts of the liver Further 
study of the condition is much 
needed 

Antipynn. salicylate, m lO-gram 
(0 65 Gm ) doses, given every two to 
four hours, relieves the symptoms of 
chronic universal perihepatitis, and 
limits the duration of the exacerba- 
tions to a very few days or sometimes 
hours Usually at the expiration of 
thirty hours the patient regains his 
normal condition Wilcox (Mthly 
Cjclo and Med Bull, July, 1911) 

JAUNDICE (ICTERUS) 
DEFINITION — This is not a dis- 
ease, but only a symptom group, 
occuiiing under a vaiiety of condi- 
tions and chaiacteiized by a yellow- 
ish discoloiation of the skin, tissues, 
and fiuidh of the body with bile pig- 
ment, and the cxcietion of the pig- 
ment m the uiinc 

It has been customaiy to classify 
all cases of jaundice into the two 
gicat gioups ol obstructive and non- 
obstiuetivc jaudice, but, the more 
thoioughlj the pathology of the con- 
dition IS inccstigated, the greater is 
the numbei of non-obstructive cases 
that aie found in leality to be ob- 
stiucti\e, and in time it is probable 
that in all conditions jaundice will 
piove to be obstruetne in oiigin 
William Huntei oiiginally desig- 
nated the two groups of jaundice as 
obstr uctive and toxemic, these seem to 
be the most suitable terms at present 
available The obstructive group in- 
cludes all cases dependent on pal- 
pable obstiuction, and the toxemic 
those occurring in connection with 
some general infection Even what 
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IS characterized as the toxic hemo- 
lytic or hematogenous form of jaun- 
dice IS now (1914) recognized as m 
reality obstructive in character 
Jaundice resulting from mental 
emotion, usually of a depressing 
nature, cannot be placed in either 
group. Its natuie is quite uncertain 
Numerous cases due to shock ha\e, 
however, been reported 

Jaundice from suppression of li\er 
function cannot now be accepted as 
possible, as bile pigment can only 
occur as the result of hepatic cell 
activity Fuither, the removal of the 
liver or the complete severance of its 
connections by ligature does not 
cause jaundice 

Blood-serum is found stained in 
icterus, even in the mildest grades and 
though the urine at the time show 
absolutely nothing The early diag- 
nosis of icterus often cannot be made 
by an examination of the urine A 
simple and accurate method for mak- 
ing the diagnosis is to puncture the 
ear or finger and to fill several capil- 
lary tubes, V/z mm in diameter and 
10 mm long, with blood, then to 
close the tubes at each end with seal- 
ing wax, place them vertically, and 
observe them after a few hours, when 
the serum and blood will have become 
separated A yellow tinge to the 
serum is an early and important indi- 
cation of jaundice Hamel (Deut 
med Woch , Sept 25, 1902) 

OBSTRUCTIVE JAUNDICE 
(HEPATOGENOUS JAUNDICE , 
EXTRAHEPATIC JAUNDICE) — 

This type includes the cases due to 
mechanical obstruction in the hepatic 
duct or common bile-duct, irrespective 
of any changes of the blood or bile 
As originally classified by Murchison, 
its causes are as follows — 

1 Obstruction by foreign bodies 
within the duct, as gall-stones, inspis- 
sated bile, parasites, etc, 


2 Obstruction by inflammatory tu- 
mefaction of the duodenum, or of the 
lining membrane of the duct and exu- 
dation into its interior 

3 Obstruction by stricture or obliter- 
ation of the duct, as may result from 
perihepatitis, or from a cicatrix in the 
duct or at its mouth in the duodenum 

4 Obstruction by tumors closing the 
orifice of the duct or growing into its 
interior 

5 Obstruction by pressure on the 
duct from without by (o) enlarged 
glands, (&) hepatic tumor, (c) tumor 
of the pylorus, (d) tumor of the pan- 
creas, {e') tumor of the kidney, (/) 
omental tumor, {g) an abdominal aneu- 
rism, {h) fecal accumulation in the 
colon, or (i) o^/^arian or uterine 
tumors 

Conclusions based on 600 operative 
cases of jaundice 1 In about 80 
per cent of the cases the first attack 
of gall-stone colic manifests itself as 
a simple or infected hydrops of the 
gall-bladder In about 20 per cent ot 
these patients bile is present in the 
gall-bladder 2 About 57 per cent of 
the cases have a primary, large, oc- 
cluding calculus m the gall-bladder 
neck or in the cystic duct, 43 per 
cent have smaller calculi above these 
points The former patients usually 
suffer with ineffectual attacks, the 
latter frequently, although their at- 
tacks may be more or less effectual, 
or even completely so, if the calculus 
passes into the common bile duct or 
into the duodenum 3 Ineffectual 
attacks in which the stone remains 
quiescent in the gall-bladder neck or 
in the cystic duct are unassociated in 
90 per cent of the cases with icterus 
The majority of the patients, there- 
fore, have no icterus during their 
first attacks of gall-stone colic 4 In 
10 per cent of the ineffectual attacks 
icterus ensues even when the calculus 
remains passively in the gall-bladder 
neck or in the cystic duct This jaun- 
dice 13 of an inflammatory and mostly 
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septic type It originates through an 
extension of the inflammation to the 
bile passages of the liver or to the 
liver structure itself In cases of cal- 
culi situated high up in the hepatic 
duct, with displacement and kinkmg 
of the duct, a mechanical factor is 
added to the inflammation 5 Even 
during the first of a series of violent 
attacks an occluding calculus may be- 
come impacted in the common duct, 
but more frequently smaller stones 
which have been located high up in 
the cystic duct are forced backward, 
and under these circumstances a true 
lithogenous icterus develops, usually 
of infectious origin Riedel (Deut 
med Woch, Nu 8, 1910) 

General Symptoms — The coloi o£ 
the skin vanes accouling to the in- 
tensity and duiation of the jaundice 
In cases of catairhal jaundice with 
sudden obstiuctiou the suiface becomes 
rapidly stained a deep yellow When 
jaundice has existed for a consideiable 
time it changes to a gicenish hue, which 
gradually passes into a daik-olive color, 
doubtless on account of the action of 
the air on the bile pigment m the skin 
This very daik coloi, known as black 
jaundice,” though not iiathognomonic of 
cancer in the liver, is raiely jnoduced by 
any othei disease flic ictciic hue shows 
most distinctly on the jiallid jiaits and 
to a much less degree on lughly-colotcd 
parts, as the lijis, lloiid checks, mucous 
membrane of the mouth, etc We, 
therefore, look to the conjunctivce for 
the first signs of icteiic discoloiation 
Many of the secretions are also 
colored with bile pigment The sweat 
IS yellow and stains the patient’s linen 
The tears and milk may also be coloi ed, 
but the saliva is not stained noi do the 
secretions of the mucous membranes, 
not even of the bile-ducts and gall- 
bladder, contain any bile 

Inflammatory exudates, as the sputa 
gf pneutnonia, fl.re bjl^ stained, g,s are 


also the exudates into the various se- 
rous cavities 

Since the removal of diffusible sub- 
stances m the blood is chiefly by the 
kidneys, it follows that the urine con- 
tains more of the biliary coloring matter 
than any other secretion It may be 
present in the uiine even before it ap- 
pears in the conjunctivse The color 
of the urine may vary from a barely 
perceptible greenish-yellow to a dark- 
brown or even black color Bile pig- 
ment is invariably present in the urine 
in jaundice, except in chronic cases in 
which the obstruction to the bile flow 
IS suddenly removed, when the icteric 
hue of the skin will persist after the 
blood has been cleared of the bile pig- 
ment Bile-stained uiine foams readily 
when shaken, and the froth is of a 
yellow color Rhubarb and santonin, 
when admmistei ed, produce a similar 
coloi m the urine, but the froth is not 
yellow , the addition of caustic potash 
causes a led coloring of the fluid and 
the tests for bile pigments are not 
obtained 

Giiiiluii test Is usually employed to 
deteimine the presence of bile pigment, 
Imt It may f ul to give a leaction even 
in the jnesence of 5 per cent of bile 
It IS best made by placing a few drops 
of common nitiic acid and of the urine 
on a white, flat surface and then caus- 
ing them to lun together A play of 
coloi s results at the margin of contact, 
lapidly jiassing thiough various shades 
of green blue, violet, and red, finally 
becoming a duty yellow 

The following modification of it is 
much more delicate, revealing even 02 
per cent of bile, and should be em- 
ployed in doubtful cases “To SO c c 
of unne add See of 10 per cent barium 
chloride solution and See of chloro- 
form Shake for several minutes Set 
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aside for ten minutes The chloroform 
and precipitate of phosphates fall 
down, carrying with them all the bile 
pigment Now draw off the chloroform 
and the precipitate with a pipette 
Place in a flat dish, and set over a basin 
of hot water until all the chloroform 
has evaporated Allow to cool and 
pour off any fluid from the precipitate 
The latter will be yellowish Place im- 
pure nitric acid in drops here and there 
on the surface of the precipitate If 
bile pigment is present a play of colors 
appears round each drop ” (“Clinical 
Methods,” by Hutchinson and Rainy ) 

The stained cellular elements in the 
urine afford a reliable test for the pres- 
ence of bile pigment In chronic cases 
the urine may contain albumin and pig- 
mented tube casts In those slight 
forms of jaundice in which bile pig- 
ments do not appear in the urine in 
appreciable quantity the spectroscope 
furnishes a very delicate and accurate 
test 

Hedemus’s T est — The following rec- 
ommended as a simple method of de- 
tecting bile pigment in icteric fluids 
To about fluidrams of serous fluid 
add twice or thrice its volume of con- 
centrated alcohol, and shake the mix- 
ture Add as many drops of hydro- 
chloric acid (10 to 25 per cent) as 
will be required to dissolve the pre- 
cipitate caused bv the addition of the 
concentrated spirits, when the fluid will 
become clear Bring the fluid to a boil, 
and if bile pigment be present a blue- 
green color will appear within a minute 
or so In a serous exudation containing 
only 1 part of bilirubin to 250,000 
parts of fluid, the blue-green color be- 
came very conspicuous When it is de- 
sired to ascertain the presence of an 
insignificant quantity of the coloring 
matter of the bile m concentrated fluids 


rich in albumin, the author proceeds as 
follows To % or 1 fluidram of the 
fluid add 4 or 5 times its volume of 
concentrated spirit, which will cause the 
precipitation of all the proteid sub- 
stances present Shake well several 
times and filter the fluid Add several 
drops of hydrochloric acid and boil, 
when, if bile pigment be present, a 
delicate blue-green color will appear 
Jaundice may be distinguished from 
the yellow hue caused by malaria, can- 
cer, lead poisoning, and some kidney 
affections, according to Inglis, by plac- 
ing a few drops of the urine in a por- 
celain dish and causing a couple of 
drops of nitric acid to flow against it 
If bile pigment be present, a greenish 
tint will result, followed by blue, violet, 
and a yellow or brown 

Ehrlich’s aldehyde test for urobi- 
linogen — ^which IS due to transforma- 
tion of bile in the intestine, largely 
by the action of bacteria, and which 
can appear in the urine only with dis- 
turbed action of the liver-cells — and 
the galactose tests of liver function 
are as follows “A stock solution is 
made with paradimethylaminobenzal- 
dehyde, 4 Gm , or 2 per cent , hydro- 
chloric acid, 40 Gm , or 20 per cent , 
water and a few drops of alcohol, to 
200 c c One or 2 drops of this solu- 
tion are added to 5 c c of fresh urine 
In the presence of urobilinogen there 
develops, usually m the first few 
minutes, a rose-red color Exception- 
ally, the extreme depth of color is 
not reached until one-half to two 
hours have elapsed The reaction is 
somewhat more common in dark than 
in light colored urines In a dark, 
bile-laden urine bile pigments obscure 
the test The urine with the reagent 
is then shaken with a few drops of 
chloroform, when the red color ap- 
pears in the chloroform at the bottom 
of the test-tube ” The galactose test 
is given as follows Forty Gm of 
milk-sugar are given in tea in the 
morning after free purgation In 
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cases where the liver-cells are dis- 
eased, instead of a trace or a small 
amount of sugar in the urine, from 4 
to 10 Gm of galactose are eliminated 
by the kidneys and can be detected by 
Fehling’s and Haines’s tests , the 
amount is large from three to six 
hours and continues from ten to four- 
teen hours The urobilinogen test is 
a very delicate test for impaired liver 
function Any localized diseased cells 
will let pathological amounts of urobi- 
linogen pass to the urine 
The galactose test is a general func- 
tional test Galactose is not passed in 
localized hepatic diseases when the 
remaining part of the liver has good 
compensatory function In the vari- 
ous forms of cirrhosis the galactose 
test is uniformly positive strongest 
in alcoholic cirrhosi^^ In septic con- 
ditions or advanced stigcs of infec- 
tious diseases a positive g ilactosc 
test lesults from livei degeneration 
In ciscs of phosphoius poisoning 
chloroform and mineral poisons, liver 
degeneration is not shown by the 
galactose test until some days after 
administration of the poison, in phos- 
phorus poisoning, sometimes not until 
the second or third week 1 he great 
value of these tests for differential 
diagnosis lies in the conclusion 
which can be drawn from their com- 
bined use 1 C Chase (Jour Amcr 
Med Assoc, Aug 3, 1912) 

As no bile entci s the intestine, the 
feces arc pale oi clay-coloiccl, on ac- 
count of the laige amount of fat pres- 
ent They are pasty and usually fetid 
Strumpell holds that the clay color 
of the stools IS due to the undigested 
fat, and in jaundiced patients who aie 
fed on fat-free food this peculiai odor 
IS not present There is usually con- 
stipation, but diarrhea is not infre- 
quent, owing to the decomposition m 
the intestines There may be no de- 
rangement of the stomach, but often 
there is loss of appetite, coated tongue, 
foul taste, fetid breath, and epigastric 
fullness after food 


Alimentary galactosuna is a con 
stant symptom of catarrhal jaundice 
and cirrhosis of the liver, while m 
normal individuals and a great variety 
of diseases it is lacking The writer 
gives 40 Gm (1% ounces) of galactose 
in 400 to 500 c c (% to 1 pint) of tea 
early in the morning on the fasting 
stomach, and then estimates quanti- 
tatively the amount of galactose 
which reappears in the urine In 
jaundice due to gall-stones and to 
malignant disease it is usually absent, 
and, when present, is very slight Be 
cause of the difficulty of diagnosis and 
prognosis m many cases the method 
may be of \ilue Bauer (Deut med 
Wodi, Bd xxviv, S ISOS, 1908) 

The writer opposes the view that 
the albuminuria of icterus is due to 
the retention in the blood of bile 
constituents Hemic toxic substances 
damage the parenchyma of both liver 
and kidneys and hence set up both 
jaundice and albuminuria Hojer 
(llygeia Dec 30, 1917) 

Slow pulse IS very characteristic, it 
IS usually fiom 40 to 60, but may be 
down to e\en 20 per minute Such 
pulse changes are more frequent in 
cataiihal jaundice and are not usually 
of unf ivorable significance The res- 
pirations arc usually normal, but may 
fall to 10 or less per minute 

In many protracted cases there is a 
maikcd tendency to hemoirhages, espe- 
cially to purpuia and to subcutaneous 
exti avasations The blood requires in 
some cases eleven or twelve minutes to 
coagulate instead of three or four, as 
in normal states (Osier) 

Surgical operations should only be 
undertaken m case of chronic obstruc- 
tive jaundice with due regard to this 
change in the blood 

The persistent and uncontrollable 
capillary hemorrhage so often occur- 
ring m operations on deeply jaundiced 
subjects IS especially likely m malig 
nant bile-duct obstruction Berg (An- 
nals of Surg , Sept , 1903) 
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Pruritus IS often a distressing- symp- 
tom in the chronic forms of obstructive 
jaundice It occasionally precedes the 
onset of the jaundice It is worse at 
night and may be general or localized 
Scratching gives rise to various erup- 
tions Sweating is frequent Urticaria, 
lichen, and boils may be present, as may 
also xanthelasma 

Three cases of jaundice in which 
Itching was the first symptom, show- 
ing that the itching is not due to a 
deposit of bile pigment in the skin, 
but in all probability is caused by 
some metabolic poison When itch- 
ing exists for which no cause can be 
found, the liver as a possible factor 
should not be overlooked Preictenc 
Itching IS suggestive, though not 
pathognomonic, of the existence of 
malignant disease involving the liver 
or the biliary passages Riesman 
(Amer Med , Feb , 1907) 

In pregnant women an afebrile 
course, slow pulse, and only slight 
disturbance of the general health are 
signs that the jaundice is of a mild 
form The beha\ior of the pulse is 
the mam criterion for the prognosis 
Simple mild jaundice in the pregnant 
woman does not seem dangerous for 
the child, m one such case reported 
jaundice for six months owing to 
obstruction of the common bile-duct 
by a stone did not affect the fetus 
unfavorably, so far as could be dis- 
co\ered If the child suffers from the 
jaundice the primal cause underlying 
the jaundice must be responsible or 
some complication The intoxication 
causing the insufficiency of the liver 
or infection or fever or existing 
nephritic or syphilis is the factor in- 
juring the fetus and not the bile acids 
Rissmann (Zeit f Geburtshilfe u 
Gynak , Bd Ixv, Nu 2, 1909) 

Cerebial symptoms may be marked, 
including irritability, great despon- 
dency, and even melancholia There 
are often headache, vertigo, and dull- 
ness, there may be sleeplessness The 


\ ision may be affected in various ways , 
there may be nyctalopia, or improved 
vision in obscurity, objects may appear 
yellow or there may be hemeralopia, 
or very difficult vision 

Specially severe symptoms may de- 
velop in persistent jaundice and quickly 
prove fatal Usually there is slight 
fever, rapid pulse, emaciation, and mild 
delirium From this typhoid state the 
patient may soon become comatose or 
develop convulsions This condition 
was formerly denominated cholemta, or 
sometimes cholestciemia Its cause is 
uncertain, but probably most cases are 
due to a “terminal infection 

It IS posaible to differentiate the 
icterus from gall-stone occlusion from 
that due to a tumor or resulting from 
a parenchymatous affection of the 
liver In case of gall-stones obstruct- 
ing the common bile-duct, the jaun- 
dice commences suddenly, with pam, 
after colics with and without icterus 
The patient shows signs of cholan- 
gitis and seems very sick, with some- 
times a general septic condition In 
cases of long standing the liver is en- 
larged, with a tendency to cirrhosis, 
in the early stages only the right lobe 
IS enlarged The gall-bladder cannot 
be palpated, but the region is tender 
and also the epigastrium The stools 
are sometimes with and sometimes 
without admixture of bile, the urine 
contains much bilirubin, but no uro- 
bilin, and the blood is approximately 
normal In case of occlusion of the 
common bile-duct by a malignant 
tumor the jaundice comes on gradu 
ally and without pain, but with in- 
creasing cachexia The liver is en 
larged throughout The gall-bladder 
is palpable and distended Ascites is 
also observed, and the stools are con- 
stantly clay colored There is also a 
tendency to hemorrhage and a low 
hemoglobin percentage Functional 
icterus from a parenchymatous affec- 
tion of the liver comes on slowly, 
with remissions sometimes for years, 
pains at times, but no actual colics 
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Syphilis or chronic intoxications will 
be discovered in the anamnesis The 
liver and spleen are both enlarged, 
but there is no tenderness in the gall- 
bladdete- region and the gall-bladder 
cannot be palpated Urobilin is 
found in the urine, but no bilirubin 
The stools are of normal aspect The 
blood IS sometimes much altered, with 
poikilocytosis and tardy coagulation 
Arnsperger (Jour Amer Med Assoc, 
from Beitrage z klin Cliir , Bd In, 
Nu 1, 1907) 

In many patients jaundiced from 
gall-stone disease the clotting time is 
normal, and there is no inclination 
to hemorrhage In very grave cases 
of jaundice in which there is a tend- 
ency to hemorrhage the alnlity of the 
blood to clot IS very much lowered 
This IS independent of the intensity 
of the jaundice When in patients 
with jaundice, who come for opera- 
tion in LX imin ition shows a retarded 
clotting time of the blood, we may 
assume the existence of an advanced 
stage of a liver affection, which ren- 
ders the case no longer suitable for 
operation Kunik i (Dcut Zcit f 
Chir , cxvni, S 574, 1912) 

Etiology — The duiation of olistiuc- 
tive jaundice depends njion the natiiie 
of the cause A simple catiiihal jaun- 
(hee may last but a few days, while 
chionic cases may continue many 
months, though fiec|uently charaetei- 
ized by periods of improvement 

The following significant points 
must be noted in the diagnosis of 
chronic catarrhal icterus 1 Icterus, 
preceded by hepatic congestion, and 
by copious biliary diarrhea 2 Color- 
less feces of long duration, but with 
occasional recurrence of the normal 
color 3 Diminished secretion of 
urine, the quantity becoming normal 
during the periods of improvement 
4 Diminished urea, with normal 
amount during the periods of amel- 
ioration S Diminished quantity ot 
biliary pigment, but toward the end 
of the disease the urine becomes red 
in color rather than green 6 Con- 


stant glycosuria after the fifteenth 
day of the disease 7 Intermittent 
elimination of methyl blue 8 Pur- 
puric spots after the second month, 
temperature between 38® and 40® C 
(100 4® and 104® F), and a general 
adynamic, typhoid condition Audi- 
bert (Revue de med , June 10, 1907) 

Two cases of long-standing jaun 
dice with good general health Phys 
ical examination showed enlarged 
liver, enormous enlargement of 
spleen, and the blood-picture of a 
severe anemia, with occasional myelo- 
cytes and myeloblasts, nucleated reds, 
and eosinophilia In the first case 
the patient, a girl of 17, had been 
chlorotic for three years The second 
patient had h'ld jaundice since birth, 
as also his grandfather The writer 
found 43 similar cases in the litera- 
ture, 27 of which were congenital 
cases and 33 familial Though the 
skin was jaundiced and bilirubin was 
present in the blood-serum, no bili- 
rubin was excreted in the urine This 
suggests as a possible explanation 
that the skin discoloration may be 
clue not to bile pigment, but to some 
product of hcmitin from the broken- 
down blood-cells Lichtwitz (Deut 
\ichiv I kiln Med, Bd cvi, Nu 
5-6, 1912) 

Case of chronic jaundice caused by 
tuberculous pentcmitis which per 
SI steel fifteen months The symptoms 
c luscd the luthors to hesitate between 
cancer nnd lithiasis An operation 
showed neither, but demonstrated the 
presence of extensive peritoneal ad- 
hesions with contr ictioii almost to 
the point of oblitcrition of the bile- 
ducts Careful study of the case 
convinced them that this was due to 
an old tuberculous peritonitis, in 
which the inflammatory process had 
involved the bile-ducts Mouisset and 
Gate (Lyon med , Mar 2, 1913) 

Treatment — The cause of the jaun- 
dice must be determined at the earliest 
possible moment and the treatment be 
based on the conclusion arrived at As 
emphasized by Cammidge, a diagnosis 
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of gall-stones obstructing the bile-duct, 
made on the clinical data and confirmed 
by an examination of the excreta, calls 
for immediate operation, as the only 
likely spontaneous cure is nature’s 
crude and dangerous remedy of mak- 
ing a fistula by which the stone may 
escape into the duodenum, or elsewhere 
Catarrhal jaundice frequently clears 
up spontaneously, but if after six weeks 
of rest in bed, with dieting and medi- 
cal treatment, the jaundice persists 
and the urinary “pancreatic” reaction 
IS positive, it IS advisable to invoke 
the aid of the surgeon to perform a 
short-circmting operation to avoid 
further damage to the pancreas In 
the last stages of malignant disease 
operation is only likely to shorten the 
brief span of life still left to the pa- 
tient, but in the earlier stages much 
may be done to make existence more 
bearable by a cholecystotomy or 
cholecystenterostomy to relieve the 
intolerable itching of which com- 
plaint IS chiefly made At the same 
time It IS well to bear in mind that in 
many cases diagnosed clinically as in- 
operable carcinoma of the pancreas, it 
has been shown on chemical examina- 
tion of the urine and feces, and by the 
after-history, that the patients were 
suffering from chronic inflammation of 
the gland capable of retrogression 

The following causes of chronic 
jaundice must be taken into con- 
sideration (1) Common duct chole- 
lithiasis, (2) chronic pancreatitis, 

(3) simple stricture of the common 
bile-duct, (4) inflammatory adhesions 
causing pressure on, or stenosis of, the 
hepatic or of the common bile-duct, 

(5) hydatid disease of the liver press- 
ing on, or discharging into, the bile- 
ducts, (6) gummata implicating the 
duct, (7) chronic catarrh of the 
bile-ducts, (8) cancer of the com- 
mon bile-duct, (9) cancer of the head 
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of the pancreas, (10) cancer of the 
liver associated with jaundice due 
either to catarrh or to pressure, (11) 
cirrhosis of the liver, (12) other rare 
causes, such as aneurism of the he- 
patic artery or of the aorta, and other 
tumors of the li\er, gall-bladder, 
pylorus, or kidney, pressing on or 
occluding the common bile-duct 
Surgery holds out a good prospect 
of cure in the first fi\ e causes enumer- 
ated, medical treatment alone is ad- 
visable for causes 6 and 7, and in the 
remainder with certain exceptions re- 
lief can be hoped for only from 
medical or surgical treatment As in 
many other conditions, pain is the 
most valuable guide m establishing a 
differential diagnosis between those 
possible causes A painless onset of 
chronic jaundice points to chronic 
catarrh, due either to cancer of the 
liver or of the head of the pan- 
creas, or both On the other hand, 
pain in the upper abdomen, followed 
within twenty-four or thirty-six hours 
by jaundice, strongly suggests chole- 
lithiasis Here the jaundice is less 
intense and is pretty certain to be 
accompanied sooner or later by inter- 
mittent fever, chills, and sweats, with 
very marked icteric fluctuations As- 
cites is very suggestive of malignant 
disease, it points to it perhaps more 
strongly than any other single symp- 
tom Other diagilostic anteoperative 
aids are as follows Jaundice in can- 
cer of the bile-ducts and head of the 
pancreas tends to become absolute, 
in almost e\ery other condition it is 
variable Fat m the feces and glyco- 
suria, with very rapid wasting, are 
very suggestive of pancreatic trouble 
If the anteoperative signs be difficult 
of true interpretation, those found 
after the abdomen is opened call for 
as much or more acumen Adhesions 
in the neighborhood of a contracted 
gall-bladder suggest stones, but this 
may be induced by a simple pyloric 
ulcer If the head of the pancreas be 
swollen and harder than normal, one 
should not too hastily pronounce it 
cancer, it may very probably be a 
simple chronic pancreatitis, curable 
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by cholecystotomy Again the dis- 
covery of enlarged glands does not 
warrant a gloomy prognosis, for dis- 
crete nodules are frequent in com- 
mon duct cholelithiasis and in chronic 
pancreatitis If they are fused, how- 
ever, the outlook is bad The tumor 
composed of matted omentum and 
the viscera adjacent to an inflamed 
gall-bladder always presents a conun- 
drum which aspiration even may not 
solve, It should not be pronounced 
malignant until the liver has been 
carefully inspected for nodules 

The treatment depends on the diag- 
nosis 1 If at be doubtful, an ex- 
ploratory incision is indicated if the 
patient’s general condition will per- 
mit 2 If malignant disease be posi- 
tively diagnosed, operation can, with 
some few exceptions, do but little 
good save when all the diseased 
tissue can be removed 3 If gall- 
stones or any of the hrst five factors 
be di ignoscd operation is decidedly 
adMsable if the patient be at all able 
to bear it The two great dangers 
are hemorrhage and shock — accidents 
such as aie li ible to follow any 
severe abdomin il traumitism A 
study of the unsuccessful cases will 
no doubt reduce tlie mort ility even 
lower than it ilicady is, within the 
last year it has dropped in chole- 
dochotomy from 14 5 to 7 4 pci cent 
The inteopcrative treatment f)t ordi 
nary cases is m no way different from 
that given for a general laparotomy 
but when a hemorrhagic condition is 
expected calcium chloride is fed in 
heroic doses, as this has been found 
to aid materially in limiting capillary 
hemorrhage by increasing the co- 
agulability of the blood A W Mayo 
Robson (Brit Med Jour, Jaii 18, 
1902) 

Rest for the Lver as long as 
there is jaundice is extremely im- 
portant, especially when there is 
fevei Hoppe-Seyler (Deut med 
Woch, Nov 30, 1911) 

All cases of chronic obstructive 
jaundice suggest operative considera- 
tion The relief from itching, besides 
the orolongation of life, strongly 


favors operation, which also obviates 
pressure-pam from distention of the 
biliary apparatus The operations 
comprise various forms of anasto 
mosis of the gall-bladder, hepatic 
duct, or common duct with the stom 
ach, duodenum, small intestine, or 
colon Erdmann and Heyd (Amer 
Jour Med Sci , Aug, 1916) 

In the hemorrhagic tendency of ob- 
structive jaundice, with special refer 
ence to its pre- or post- operative 
treatment the writer found gelatin 
hypodermatically the most rapidly 
and uniformly acting coagulant Sera 
and blood proved useless Calcium 
salts by mouth are effective after 10 
to 14 days and should be given for 
days preceding operation Aves (Texas 
State Jour of Med, Feb, 1917) 

The treatment of catarrhal jaun- 
dice pc) sc requnes measures ad- 
diessed to the catanhal state This 
IS accomplished by inducing watery 
stools by means of saline aperients such 
as citrate of magnesium, Rochelle 
salts, Epsom salts, and waters, espe- 
cially Saratoga, oi Apenta Free 
j)ui Ration IS not necessary, but 
ipcncnt doses should be taken daily 
Mmeial waters, those of Vichy or 
Vais, foi instance, should be used 
fiecl} to inciease the proportion of 
fluid pasbinq thiough the intestine 
and livei When mild purgation is 
necessaiy, calomel is to be pre- 
fen ed Hepatic antisepsis is thought 
to be aided by the use of sodium 
salicylate in 10-giain (066 Gm) 
doses, oi hexamethylenamine m S- 
grain (0 33 Gm ) doses four tunes 
daily If the jaundice be due to cal- 
culus, the measures recommended 
under Cholelithiasis in the article on 
Kidneys, Diseases of, are indicated 
Another feature of importance is 
the use of foods which do not require 
bile to facilitate digestion and absorp- 
tion and prevent decomposition, and 
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which are not likely to iriitate 
the intestinal mucosa Fats, oils, 
and irritating condiments should be 
avoided and skimmed milk, animal 
broths, egg albumin, and the free use 
of water are indicated Warm bath- 
ing assists elimination, and tends to 
relieve the pruritus 

The idea that milk is the best diet 
in catarrhal jaundice is fallacious 
Milk IS particularly unsuitable in this 
disease because of the amount of fat 
It contains The fat is not absorbed, 
and IS decomposed by bacteria The 
decomposition products set up irrita- 
tion, which tends to prolong the dis- 
ease Functional rest of the stomach 
and duodenum is most important, 
and at the outset is capable of abort- 
ing an attack of catarrhal jaundice 
This rest should be complete for at 
least twenty-four hours Alkaline 
drinks and water or barley-water 
suffice, provided the patient is strictly 
confined to bed Peptonized gruel, 
made with finely ground oatmeal, 
clear soup, and soft-boiled rice and 
dry toast, consomme thickened with 
tapioca or sago, thin arrowroot with 
a little milk, first thoroughly skimmed 
and peptonized, may be used later 
As to drugs, warm alkaline drinks, 
mineral waters or a solution of 
sodium bicarbonate to dissolve out 
the mucus, saline purgatives, to re- 
move intestinal contents and waste 
products from blood Severe purg- 
ing should be avoided Wells (In- 
dian Med Gaz , Sept , 1907) 

Cold injections of water or normal 
saline solution recommended, favor- 
ing biliary flow by promoting peri- 
stalsis Polain-Cartier (Le Scalpel et 
Liege med , Revue de therap medico- 
chir , Oct 1, 1911) 

It IS unnecessary to resort to an 
exclusive milk diet in this affec- 
tion, as has been until lately so 
often recommended, but in combina- 
tion to 1 liter (quart) of milk or 
skimmed milk per diem various vege- 
table articles of food, eg , purees of 
dried vegetables or potatoes, pastes. 


such as macaroni, well-cooked green 
vegetables, or cooked fruits, may 
generally be permitted Constipa- 
tion, if present, should be overcome 
and an attempt made to free the 
biliary passages by administering 
every morning and ev^enmg an enema 
of 1 liter ot cold, previously boiled, 
water (15° C ), which should be re- 
tained from ten to fifteen minutes, 
if the chill of the cold water should 
bring on colic, warm water should be 
substituted 

The w riter prefers not to give 
calomel, but advises the following — 
Ijc Sodium salicy- 
late, 

Sodium ben- 

soate of each gr v (0 3 Gm ) 
Powdered rhii- 

bai b gr iiss (0 IS Gm ) 

M et ft pulvis 

Three cachets, each containing 
these ingredients in the amounts 
given, should be taken by the patient 
daily, before meals Cachets or pills 
of oxgall may be employed instead 
Hexamethylenamine should be ad- 
ministered without fail in 4 cachets 
of 0 S Gm (7j4 grains) each per diem 
Meteorism may be counteracted by 
giving, after each of the two heav- 
ier meals of the day, a cachet con- 
taining — 

R Cha>coal, 

Bismuth sub- 
salicylate, 

of each gr vj (04 Gm ) 

Powdeied nux 

vomica gr % (002 Gm ) 

M et ft puhis 

Itching of the skin, often the most 
distressing symptom of all, re- 
quires the taking of a daily alkaline 
bath of ten minutes" duration, m 
water containing from 100 to ISO Gm 
(314 to 5 ounces) of sodium bicar- 
bonate, at a temperature of 35° C 
(95° F ) The bath should be followed 
by application of a hot lotion of coal 
tar (2 tablespoonfuls to the liter), of 
vinegar to which phenol has been 
added, or of 2 per cent chloral 
hydrate After the lotion, the follow- 
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ing- inert po\ der should be dusted 
o\cr the skin, without previous 
dr>ing — 

IJ Bismuth sub car- 
bonate^ 

Zinc oxide 

ot each 5\ (20 Gm ) 

Poik.de} ed starch Sn% (68 Gm ) 

M et ft puhis 

If the itching- continues notwithstand- 
ing, a mixture of 1 part of chloro- 
form with 3 parts of glycerin may be 
painted o\er the skin two or three 
times dail> Finally, baths of static 
electricity with effleu\e may be ad- 
ministered, these often relie\e itch- 
ing of hepatic origin more promptly 
than anv other measure Oppenheim 
(N Y Aled Jour, from Progres 
med, Jan 13, 1912) 

The treatment of catarrhal jaundice 
conbibtb hrst in hygiene and diet, the 
patient being put to bed and on a 
milk diet Intestinal poisoning is 
thui combated About 3 quarts of 
skim milk daily are prescribed, but 
kefir or yoghurt ma> be substituted 
Ordinar\ diet should be resumed 
^erv gr'iduall> eggs being cautiously 
added and onh the white meat^ used 
at first Grapes* are thought to be 
a p»>wertul hepatic stmuil int and 
lemon juice h i'* partisans Plenty 
of water i*^ gnen to help diurc'^is, 
thi*> 1*- import lilt ind mild mineral 
waters ma> be u-cd Cold enema^a, 
twice a da\ irc advi^td Benzo- 
naphthol 'ud salacetol are guen to 
combat e intc-*tinil sepMS, a 
calomel purge follow sj at the end of 
the first w ^ ek then opotherapy by 
means of haT a di>/en daily cap'^ules 
of bile Pills ol extract of liver are 
sometimes suljstitnted \t the end 
of the third or fourth week, hexa- 
methylenamine and sodium salicylate 
are indicated If the liver remains 
enlarged the patient is ordered to 
one of the mineral spring resorts, or 
a powder may^ be given of sodium 
bicarbonate, 8 Gm (2 drams), so- 
dium phosphate, 4 Gm (1 dram), 
dried sodium sulphate, 2 Gm (}4 
dram), dissolved in a quart of hot 


water and taken three times daily one 
hour before meals Jaundice is often 
a sign of infection If it persists, 
repeated calomel purges are given, 
the bile opotherapy is continued, also 
the cold enemata 

Itchmess of the skin is best com- 
bated by very hot lotions containing 
alcohol or vinegar or dilute carbolic 
acid, or by zinc oxide ointment con 
taming a small proportion of menthol* 
Hemorrhage is met with calcium 
chloride and opotherapy Lereboul- 
let (Pans med, Sept 14, 1912) 

For the treatment of itching of 
jaundice the following lotion is 
recommended — 

3 Resorctnolis, 

Menthohs aa gr xv (1 Gm) 
Hydrargyri 
chloridi cor- 

rosivi gr iij (0 2 Gm ) 

Glycerini f3v (20 c c ) 

AqucB colognien- 

sis fSiij (100 cc) 

Alcohohs fSxnj (400 cc) 

M et ft solutio 

Sig To be used as a wash 

L Aldor (Nouveaux remedes, Jan 
24, 1913) 

TOXEMIC JAUNDICE (HEMO- 
LYTIC JAUNDICE, HEMATOG- 
ENOUS JAUNDICE, HEMO- 
HEPATOGENOUS JAUNDICE , 
JAUNDICE OF POLYCHROMA, 
NON-OBSTRUCTIVE JAUN- 
DICE) — In this form there is said to 
be no obstruction in the bile passages 
This m most, if not all, cases is not 
collect, because, although the larger 
ducts are free, the bile radicles within 
and around the hepatic lobules are 
obstructed to a greater or less extent 
by swelled epithelium, pigment gran- 
ules, and crystals of leucin and 
tyrosin The obstruction in these 
cases IS shifted from the larger ducts 
to the bile radicles, many of which 
escape, so that the obstruction is 
rarely complete The cause acts on 
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the liver substance m general and 
must, therefore, be toxic and con- 
veyed to it by the blood, either of 
the general or the portal circulation 
The toxm acts on the blood, and m 
its excretion by the liver leads to the 
secretion of a viscid bile, to irritation 
of the bile radicles, and it may be 
to degenerative changes in the li\er 
cells 

Hunter recognized three groups of 
this class of cases — 

1 Jaundice due to poisons, as 
toluylendiamm, phosphorus, arsen- 
mretted hydrogen, picric acid, and 
snake-venom This type includes 
post-operative jaundice, due to the 
toxic action of the anesthetic, chloro- 
form especially, and those following 
injections of salvarsan 

Case of a man aged 32 years in 
whom a first injection of OS Gm 
(7y2 grams) of sah arsan was fol- 
lowed by severe headache, backache, 
vomiting, diarrhea, and motor weak- 
ness, all of which had disappeared by 
the next day A second injection of 
06 Gm (10 grams), given six days 
after the first, at first seemed well 
borne, but on the following day 
there appeared similar symptoms to- 
gether with fever and pains through- 
out the body Twenty-four hours 
later signs of oncoming jaundice 
were observed, and eight days after 
the second injection marked icteric 
hue had appeared Treatment proved 
utterly unavailing the jaundice per- 
sisting eight months The stools 
were white, the unna discolored 
The body weight fell rapidly from 
80 to 58 kg (176 to 127 pounds) 
and the hemoglobin to 60 per cent 
E Giradet (Revue med de la Suisse 
Romande, Dec , 1913) 

Many cases of jaundice among munition 
workers, due to trinitrotoluol, were re- 
ported during the European war Tetra- 
chlorethane has also at times caused jaun- 
dice The skin is believed the mam chan- 
nel of absorption of these poisons Ac- 


cording to \l J Stewart (Brit Med Jour, 
Feb 3, 1917) the associated liver lesion 
lies somewhere between subacute jellow 
atrophy and ordinary multilobular cir- 
rhosis of irregular distribution Derma- 
titis, gastritis, and blood changes tvpically 
accompany the toxic jaundice W J 
O Donovan (tbtd ) states that the jaundice 
may supervene from the tourth daj to the 
ninth month of munition work and may 
first appear after a period of freedom from 
exposure extending as long as 2 months 
The prognosis is uncertain coma or con- 
vulsions suddenly setting in sometimes 
when recovery was expected According 
to W R Smith (ibtd) constipation is an 
almost invariable s>mptom Absolute rest 
m bed is essential even in the mildest 
cases, and where there is a tendenc> to 
hemorrhage calcium chloride ma> be used 
Editors 

2 Jaundice occurring* m various 
specific fe\ ers, as yellow fever, 
malaria, pv emia, tv phoid, tv phus, and 
scarlatina 

In a man of 46 who died after three 
weeks of an infectious jaundice a 
paratyphoid bacillus was cultivated 
from the blood during life and from 
the liver, spleen, etc , post mortem 
It IS probable that many cases of so- 
called catarihal icterus are in reality 
a general infection with secondary 
localization in the biliary apparatus 
O Scheel (Norsk Mag f Lsegevi- 
denskaben, Jan , 1910) 

The writer was able to cultivate the 
pneumococcus from the blood in 3 
cases of pneumonia complicated with 
jaundice Autopsy revealed inflam- 
mation in the parenchyma ot the 
liver, the inflammation m the vessels 
and ducts was secondary Lemierre 
(Presse med, Feb 2, 1910) 

3 Jaundice occurnng in obscure 
mfectiv^e conditions, as in epidemic, 
infectious, febrile, or malignant jaun- 
dice, icterus graves, WeiFs disease, 
and acute yellow atrophy of the liv^er 
To this group probably belongs, in 
the light of modern work, the jaun- 
dice due to sv^philis 
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Case of fatal icterus due to second- 
ary byphilib Icterus appeared insid- 
iously without apparent cause The 
patient, a young woman, presented 
the stigmata of secondary syphilis, 
the absence of pre-existent digestne 
troubles, the absence ot fever, and 
later the presence of a subnormal 
temperature, the absence of brady- 
cardia, the nocturnal malaise which 
disappeared during the day, and 
finally the sudden development of 
this seemingly benign icterus into a 
malignant form Sezary (Presse 
med , Sept 26, 1908) 

Syphilitic jaundice which occurs in 
the secondary stage is not a mere 
symptom of catarrhal character, but 
a manifestation of precocious syph- 
ilitic lesions The diagnobis is made 
from the history and from the pre- 
sumptne evidence ot the test of treat- 
ment The jaundice Ubuall> comes 
on without any preceding gabtric or 
intestinal disturbances, but there 
may be slight pain o\ er the li\er and 
a moderate degree of hypertrophy of 
this organ The spleen is enlarged 
and the jaundice does not yield to 
any other treatment save the anti- 
syphilitic Fonoghetto (Riforma 
Medica, Nov 22, 1909) 

Case of icterus svphiliticus The 
exanthem retrograded under mercury 
salicylate Vttcr the sixth injection 
the patient began to suffer from 
slight catarrhal mptonis of the in- 
testine with s(jine swelling of the 
li\er The course was fa\ orable 
there was absence ot general par- 
ticularly cerebral symptoms, and the 
absence of diminution in the size of 
the liver marked the affection clinic- 
ally as a simple, perhaps somew^hat 
intense, icterus syphiliticus prsecox 
After about two weeks leucm and 
tyrosin w^ere found in the urine 
which are usually met with m syphilis 
only in yellow atrophy of the liver 
This raised the question whether, in- 
stead of a benign icterus, the case 
was not one of parenchymatous in- 
flammation of the liver that would 
result in yellow atrophy, and whether 
the syphilis was the cause of the 
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affection Busche (Berl klin Woch 
F^b 7, 1910) 

The writer found leucm and ty- 
rosin in the urine in a case of mild 
jaundice m the early phase of syph- 
ilis This finding is characteristic of 
acute yellow atrophy of the liver, but 
the mild course of the jaundice in 
this case shows that a parenchyma- 
tous inflammation of the liver may 
occur and retrogress without leaving 
serious traces It is possible, how- 
ever, that the liver may prove less 
resistant thereafter All of the writ- 
er’s patients with syphilitic jaundice 
in the last two years had been ex- 
amined for tyrosm and leucm, but 
this, with 2 infants with inherited 
syphilis, were the only ones in which 
the reactions were obtained Bruns 
(Berl khn Woch , Feb 7, 1910) 

In this class the jaundice is usu- 
ally less intense than m obstructive 
jaundice There is only a partial ab- 
sorption of the bile pigment by the 
lymphatics of the liver Bile appears 
in the stools at some period of the his- 
tory , it may be in excess, causing 
\er3 daik fecal discharges It is 
thus distinguished from true obstruc- 
tive jaundice in that the stools are 
not clay colored 

Theie is usually more constitu- 
tional disturbance than m obstructive 
jaundice In severe cases this is 
\ ery pronounced — high fever, drj 
tongue, delirium, subsultus, convul- 
sions, hemorrhages from various 
parts, black v omit, all indicating 
severe constitutional infection 

In an epidemic of jaundice studied 
by the writers, several features as- 
serted themselves (1) The infec 
tioub character of the disease was 
clear The sudden onset with chill, 
fever, headache, general muscular 
pains, and leucocytosis are evidence 
of infection and intoxication The 
negative results of blood-cultures 
point to some local infection rather 
than to a bacteremia (2) The gas- 
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trointestinal features, nausea, vomit- 
ing, diarrhea, and colicky abdominal 
pain, make the diagnosis of gastro- 
ent'^ritis necessary, and this is in ac- 
cord with the opinion that food, and 
probably meat, was the most likely 
source of the infectious agent (3) 
In every case the jaundice was ob- 
structive m type, lasted only from 
two to three weeks, and exhibited the 
characteristics of catarrhal jaundice 
associated with gastroenteritis A 
bacterial invasion of the bile passages 
and even the liver is possible The 
finding of tyrosin in the urine of 2 
cases is in fa-vor of this (4) Either 
watei or food (the only things m 
common in these cases) must have 
been the source of the infection The 
only positive results of the bacterio- 
logical study in the cases suggested 
the Bacillus paratyphosus as the invad- 
ing micro-organism Two possibili- 
ties present themselves Either it 
may be assumed that the bacillus al- 
ready present in the intestinal tract of 
several prisoners rapidly multiplied 
during a period of lowered resistance 
from unknown cause, or the bacillus 
was introduced through the food 
The sequence of events in these cases 
was as follows Ingestion of tainted 
meat, containing living paratyphoid 
bacilli, development of a gastro- 
enteritis due to this micro-organism, 
and the appearance of a catarrhal 
jaundice due to extension of the gas- 
troenteritis to the biliary passages 
Barker and Sladen (Bull Johns Hop- 
kins Hosp , Oct, 1909) 

Of 12 cases of infectious jaundice 
reported by the writer, 11 occurred 
in the same locality In one family 
3 sisters were affected m three weeks 
A school teacher had jaundice on 
February 10th, and m about fourteen 
da>s was quite well A girl came to 
live m the house early m March, and 
in a few days she developed a severe 
attack of jaundice Hallowes (Bnt 
Med Jour, June 24, 1911) 

Four cases of jaundice occurring 
consecutively m the children of one 
family within a period of less than 
four weeks About the same time, 


at least m one family living oni> two 
blocks from, the other, all 8 children 
became affected by jaundice Con- 
tact among the children of the two 
families was v ery improbable Three 
of the 4 cases observed by him were 
quite mild 

The disease occurred in November 
and early December, when the 
weather was cool and damp, and 
it IS a notable and well-established 
fact that autumn and winter are the 
most common seasons of epidemic 
icterus, not the summer, as the 
greater prev alence of acute and 
chronic gastrointestinal disturbances 
would lead us to expect A Strauch 
(Med Rec, Apr 18, 1914) 

All cases usually show (1) De- 
structive changes m the blood, ( 2 ) 
alterations in the quantity and quality 
of the bile, (3) changes in the liver 
cells and bile-ducts, varying in degree 
according to the irritant power of the 
toxin 

Hemolytic jaundice ma> be con- 
genital, displaying hereditary and 
familial tendency, m which case it is 
absolutely topical, or the condition 
may be acquired from various influ- 
ences, the resulting affection then 
differs widely in different individuals 
Both forms, however, show a bright 
yellow jaundice, quite different from 
the general dull tint of icterus from 
cirrhosis The icterus also vanes in 
intensity from time to time, emo- 
tions and fatigue accentuating it, 
while It subsides during rest and in 
mountain air Another striking fea- 
ture IS the absence of all signs of 
biliarj intoxication The stools are 
not clay colored, and bihrubm is 
only in small proportions in the 
urine The spleen is generally en- 
larged Examination of the blood 
shows anemia with extremely fragile 
red corpuscles, large numbers of 
granulated reds and occasionally 
autoagglutinatmg properties Exam- 
ination of the blood will reveal the 
hemolytic origin of the jaundice, and 
under iron the condition may be im- 
proved Widal, Alvami, and Brule 
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(Arch des mal du coeur, etc, April, 
1908) 

Blood-pigments may be changed to 
biliary pigments without the aid of 
the liver The endothelial cells of 
the \ascular system, bone-marrow, 
and muscular apparatus probably 
take part m this process Appar- 
ently, no exact histological examina- 
tions have been made The writer's 
researches ha\e suggested that endo- 
thelial cells rank first in considera- 
tion as a cause of hematogenous 
icterus McNee (Med Klmik, July 
13, 1913) 

The writer’s evidence on congenital 
hemolytic jaundice points conclu- 
sively to an inherited taint, syphilis 
or tuberculosis, on which is super- 
posed some abnormal hemolytic ac- 
tion on the part of the spleen, as the 
factors responsible for the hemolytic 
icterus Chauffard (Annales de med , 
Jan 1914) 

The abnormal fragility of the red 
corpuscles is shown by adding a drop 
of the blood to each of 6 test-tubes 
containing from 60 to 70 drops of a 7 
to 9 per thousand salt solution with 
enough drops of distilled water added 
to bring each to 70 drops Each tube 
IS centrifuged and the fluid turns pink 
or red proportionally to the resisting 
power of the reds The serum does 
not seem to contain free hemolysins 
but the spleen is very large and at 
times IS painful One patient de- 
veloped a pigmented retinitis show- 
ing that the excess of pigment is not 
always an indifferent matter Roch 
(Revue med de la Suisse Romande 
Mar 20, 1914) 

Hemolytic jaundice is characterized 
by a diminution of globular resist- 
ance There is also a reduction ot 
the average diameter of the red cor- 
puscles and anisocytosis, i e , in- 
equality and deformation of the cor- 
puscles In a patient observed by the 
writer, the average diameter was 
from 3 to 5 microns In jaund ce by 
retention, on the contrary, we get in- 
creased resistance and diameter so 
that there is absolute opposition be- 
tween the two types 


Hemolytic jaundice is also peculiar 
by reason of the presence of a large 
number of granular red corpuscles, 
which must not be looked upon as 
changed red corpuscles, but in reality 
as elements of abnormal, atypicil, 
pathological regeneration The ab- 
sence of auto-agglutination and of 
auto-hemolysis completes the hemo- 
tological characters of congenital 
hemolytic icterus A Chauffard 
(Med Press and Circular, in Can 
Pract and Rev, Sept, 1917) 

The writer records 4 personal cases 
showing icterus, anemia, diminished 
corpuscular resistance and spleno- 
megaly, with or without enlarge- 
ment of the liver The icterus was 
of the acholuric type and the blood 
serum contained bilirubin but no uro- 
bilin The feces were acholic and 
only assumed their normal color dur- 
ing the hemolytic paroxysms The 
blood showed the usual changes of 
secondary anemia, but did not al- 
ways contain the granular red cells 
mentioned by Chauffard The writer 
noted the presence of isolysms in all 
cases, while the autolysms were less 
constant, and found experimentally 
in dogs that these bodies could cause 
hemolytic icterus He concluded that 
these autolysms probably developed 
at the time of the parox>sms of 
anemic icterus and were probably 
produced m the spleen Ludke 
(Munch med Woch , Oct 1, 1918) 

The destructive changes m the 
blood are shown by the occurrence 
of hemorrhages especially from the 
mucous surfaces, as of the nose and 
stomach The black vomit of yellow 
fever furnishes a striking example of 
such hemorrhages The changes in 
the bile are characterized by its in- 
creased viscidity, great increase in 
Its pigment, and diminution of the bile 
acids The parenchymatous changes 
in the liver are evidence of the action 
of the toxins on the liver Similar 
changes occur m the kidneys The 
unne is bile stained and the true 
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biliary pigments, notably urobilin, are 
greatly increased 

Five types of disease require differ- 
entiation from hemolytic icterus and, 
of course, from one another The 
first IS pernicious anemia, in a number 
of cases of which diagnosis has been 
difficult Next IS mentioned Gilbert’s 
familial cholemia, regarded by some 
as identical with hemolytic icterus 
Chalier, a recent writer, regards the 
former as a mild type of the latter, 
and points out well-marked dissimi- 
larities Third comes Banti’s disease, 
including its hemolytic form Fourth 
in order is polyglobulia, both of the 
compensatory and cyanotic types 
Finally is added the Gaucher type of 
splenomegaly, because some of the 
recorded cases might have been 
termed hemolytic icterus Mosse 
(Berl khn Woch , Apr 14, 1913) 

The special feature about hemo- 
lytic jaundice is the intensity of the 
jaundice in contrast to the fine state 
of the health in general Roch 
(Revue med de la Suisse Romande, 
Mar 20, 1914) 

In man> varieties the toxins that 
excite these changes are generated in 
the intestinal tract, as gastrointes- 
tinal symptoms are usually promi- 
nent in the initial stage of the illness 
In this way we may account for the 
absence of specific organisms in the 
li\ er in acute yellow atrophy, for 
example According to Hanot, the 
form of icterus gravis in which the 
bacillus coll IS found is accompanied 
b\ lowering of the temperature, 
while the other forms of the same 
disease which are accompanied by 
fever are characterized by the pres- 
ence in the liver and blood of pyo- 
genic microbes 

Syphilitic jaundice, according to 
Werner, is characterized by (1) its 
appearance in the early secondary 
stage, (2) the presence of fresh 
specific manifestations, (3) the in- 


fluence of treatment, and (4) its sud- 
den development without gastric 
disturbance Long duration is not 
characteristic of syphilitic jaundice In 
typical cases this icterus occurs at a 
time when syphilis affects the skin 
and mucous membranes Hepatic 
enlargement is not a striking feature 
in the disease In 22 out of 50 cases 
the jaundice was noted within six 
months after the infection The 
syphilis in most of Werner’s cases 
was severe 

In some cases, as in pyemia and 
snake-venom, the poison finds its 
way to the liver through the general 
circulation 

Treatment — A careful search for 
the causative toxic, whatever that 
may be, is the first step Treatment 
aiming to remove the cause, often 
syphilis, malaria, and helminths, 
should then be supplemented by 
means calculated to prevent hemol- 
ysis and stimulate regeneration of 
the blood — arsemc, calcium chloride, 
organotherapy, or cholestenn The 
last seems to be proving useful in 
checking hemolysis in pernicious 
anemia, hemolytic icterus and hemo- 
globinuria It has not been used m 
a sufficient number of cases for a 
decisive judgment, but to date the 
results have been very encouraging 
Splenectomy has gi\en good results, 
exposure to the Rontgen rays has 
also been recommended 

Treatment should be directed 
against the anemia, but bone-marrow 
and arsenic ha\e not to date dis- 
played any efficacy, while iron has 
given great benefit in many cases 
It does not arrest the hemolytic 
process, the reds continue to be frag- 
ile and to be destroyed, but the proc- 
esses of repair are stimulated by 
the iron and the blood soon approxi- 
mates normal Everything should be 
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avoided that leads to excessive de- 
struction of the red corpuscles, the 
condition improves materially under 
the influence ot rest and nourishing 
food \\ idal, \brami, and Brule 
(Arch des mal du coeur, etc Apr , 
1908) 

To prevent and overcome post- 
operative hemorrhage in patients 
with chronic jaundice, Mass and 
Gelien report 5 cases of hemorrhage 
in which the injection of serum 
prov ed apparentl> beneficial Three 
of these cases were intestinal hemor- 
rhage from t>phoid fever In 1 case 
defibnnated human blood was m- 
jected mtravenously, in the other 2, 
fresh rabbit serum in 1 case, mtra- 
venously, m the other, subcutane- 
ously In all 3 cases the hemorrhage 
ceased soon after the injection The 
v\ riter used human serum with 
Welch’s technique as a successful 
preoperative prophylactic against 
hemorrhage in 4 cases of chronic 
jaundice (due to cancer of biliary 
tract or pancreas) with success The 
treatment should be given betore and 
after operation It should be started 
at least two days before and 30 to 
60 c c (1 to 2 fluidounces) of serum 
should be injected subcutaneously 
three times dail> The same should 
be done for another forty-eight to 
sevent>-two hours after operation 
Enough serum should be obtained m 
time Both cephalic veins of two 
health} individuals should be tapped 
This w ill yield from 300 to 400 c c 
(10 to 13j/ fluidounces) Willy 
Me>er (Surg G>nec and Obstet , 
Aug 1911) 

Case of hemolytic icterus in which 
the blood count was much improved 
b> the administration of cholesterm 
Oulmont and Bordm (Presse med , 
June 19, 1912) 

The fact that congenital hemolytic 
jaundice was due in the authoi’s 
series of cases to s>philis or tubercu- 
losis suggests the necessity for spe- 
cific treatment, with possibly reduc- 
tion of spleen functioning by Rontgen 
exposures or splenectomy as the last 
resort No case of recovery has been 


known, but treatment along the 
above lines has never been applied 
systematically enough to date for any 
estimation as to the possible thera- 
peutic outcome Chauffard (Annales 
de med , Jan , 1914) 

The benefit from splenectomy m 
chronic jaundice with splenomegaly 
IS emphasized by the records of 48 
cases in literature in which splenec- 
tomy was applied for progressive 
anemia Five of the patients died, 
but all the others were improved 
and a number were apparently cured 
Gilbert, Chabrol and Benard (Presse 
med , Jan 10, 1914) 

Of 12 out of 17 patients on whom 
splenectomy was performed by the 
writer, 10 are living, 9 are in excel- 
lent health without jaundice or ane- 
mia There was 1 operative death 
One patient died 4 months after oper- 
ation, another patient with a severe 
form of the acquired type of the dis- 
ease was m excellent health for 18 
months, had a relapse after 2 years, 
and IS again in fairly good health 
after 2H years following two trans- 
fusions Four patients have been in 
excellent health for 14 months, 15 
months 23 months, and years re- 
spectivel} Griffin (Surg, Gynec and 
Obstet \ug , 1917) 

ICTERUS NEONATORUM (See 

Newborn Diseases of 

ACUTE INFECTIOUS JAUN- 
DICE (Weil’s Disease) —In 1886 
Weil described '‘A peculiar form of 
acute infectious disease characterized 
by jaundice, sw^elhng- of the spleen, 
and nephritis ” This has been 
recognized by German writers as a 
new disease But others have looKed 
upon it only as what has long been 
described as ''acute infectious jaun- 
dice,” a name that serv^es sufficiently 
to designate it 

Spirochetosis Icterohemorrhagiae — Dur- 
ing the war many cases of infectious jaun- 
dice developed m Italy, France, Turkey, 
etc It now seems proved that at least one 
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form of the disease is caused by the 
Spirochseta icterohemorrhagiae Hence the 
above name now frequently given the dis- 
ease Ej>itors 

Symptoms — The disease presents 
the symptoms that characterize acute 
infections generally It sets in sud- 
denly, usually with chill, followed by 
fever, pain in the back and limbs, 
loss of appetite, thirst, general 
malaise, headache, giddiness, and 
usually diarrhea The sjmptoms in- 
crease for a day or two, the tem- 
perature rising rapidly to 104'' or 
105° F , weakness increases, and 
there is mild delirium Jaundice 
appears on the second or third dav, 
with marked enlargement and ten- 
derness of the liver and swelling of 
the spleen The urine becomes albu- 
minous and shows the other signs 
of acute nephritis There is marked 
derangement of the digestion — furred 
tongue, nausea, and sometimes \ omit- 
ing The symptoms begin gradually 
to subside by the fifth to the eighth 
day The persistent high tempera- 
ture falls, gradually reaching the 
normal by the tenth or twelfth day 
The jaundice abates with the other 
s} mptoms 

From the hundreds of cases in the 
Italian army the writer has had m 
his care, he describes the disease as 
follows There is an incubation 
of a week or two, then the period of 
in\asion which lasts from 2 to 6 
da\ s with fe\er usuall> so slight that 
It is not noted, but there is no jaun- 
dice although there may be intense 
muscular pains, suggesting rheuma- 
tism or digestn e disturbances with 
headache suggesting typhoid Then 
follows the stage of jaundice, during 
which the temperature drops to nor- 
mal or even below and the pains sub- 
side There is usually an interval of 
a day between defervescence and the 
onset of the cholemia It is accom- 


panied by weakness at times extreme 
The spleen and h\er are enlarged A 
special teature ot the disease is that 
the temperature runs up again after 
an inters al of trom 4 to 6 da>s The 
glands also swell especially m the 
right axilla There were no hemor- 
rhages from skin or mucosa in his 
cases but a tendency to rhinorrhagia 
was common As the jaundice and 
albuminuria subside, the depression 
IS extreme, with \ague pains low 
blood-pressure and brownish tint of 
the skin and the prostration and con- 
\alescence are long protracted Bra- 
\etta (Policlmico, May 26 1918) 

It IS evident however, judging 
from cases of infectious jaundice 
observed in different countries, that 
several tvpes of the disease must be 
recognized 

The writer encountered a large 
number of cases of an epidemic in- 
fectious jaundice among the troops 
at the Dardanelles, differing some- 
what from the tjpe commonlj seen 
The onset was marked b> lassitude 
anorexia headache pam in the upper 
abdomen, slight enlargement and 
tenderness of the li\er and fe\er up 
to 102® F for a few da 3 S The 
sj mptoms continued for 3 to 5 days 
after the fe\ er had returned to nor- 
mal, when jaundice made its appear- 
ance with bile stained urine weakness 
rapid pulse, slight albuminuria and a 
tendency to cardiac dilatation Con- 
^alescence was slow All attempts to 
disco\ er the parasites of Weils dis- 
ease failed C J Martin (Brit Med 
Jour, Apr 7, 1917) 

From 200 to 250 cases ot infectious 
jaundice ha\ e been knowm w^ithin the 
last 15 3 ears in Nexo a seacoast dis- 
trict in Denmark which has a popula- 
tion of less than 6000 Both man 
and the domestic animals are affected 
by the disease Bacteriologic exam- 
ination has re\ealed onb^ paratyphoid 
B bacilli The disease can be trans- 
mitted from man to animals and trom 
animals to man The jaundice is the 
first and most striking symptom, with 
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tenderness of the gall-bladder, but 
diarrhea, otten bloodj, accompanied 
bj colic pa’ns mainlj around the um- 
bilicus persisting in spite of all medi- 
cation tor weeks and months, is the 
most serious feature of the disease, 
along w ith the great depression in the 
general health the somnolency, ane- 
mia and dull, sunken eyes Bleeding 
from mouth, nose bowel and urinarj 
apparatus is common as also compli- 
cating pneumonia and myocarditis 
Fi\ e of the w nters’ patients died, and 
m all there seemed to be a tendency 
to recurrence Kamp and Wernoe 
(Ugesk for Laager, Nov 1, 1917) 

Com alescence is usually uninter- 
rupted, but in a certain number — about 
one-fourth — the fe\ er recurs \\ ithin a 
\\ eek, lasting fi\ e or six da} s, in only 
a few cases being accompanied bj re- 
currence of jaundice swelling of the 
liver and spleen and albuminuria 
Convalescence is alvva>s slow, the 
strength not being restored for many 
vv eeks 

Of the S) mptoms, the most marked 
usuall} are the musculai pains, espe- 
cially in the calves of the legs The 
pains may be so severe as to obscure 
the otht r s\ mptoms 1 hey arc much 
increased by movement and bv pres- 
biiie ol the muscles 

Etiology — It IS met with usually 
among males between tlie ages ot 15 
and 30 v ears but h is been seen in chil- 
dren as young as 8 It occurs usually 
in endemic outbreaks m sumniet affect- 
ing chiefly w orkmeri engaged in insani- 
tary occupations or en\ ironments It 
is rare in America It doubtless be- 
longs to the group of toxemic jaundice 
but as to the nature of the infection, 
whether specific or multiple, it is still 
to be determined In 2 of 3 fatal 
cases Jaeger found a bacillus of definite 
characters in the organs of the body, 
and in the unne of 4 out of 6 cases 
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that recov ered, the same organism was 
found Ducks and geese — frequenting 
the ri\ er in which these patients were 
supposed to ha\ e acquired the disease 
by bathing — ^were subject to a fatal 
form of jaundice, and in them similar 
post-mortem changes and the same 
organism were found During the 
war, the disease seemed to be com- 
municated by field rats which infested 
the trenches, and also abrasions 
Morbid Anatomy — ^The liver 
changes resemble those found in acute 
yellow atrophy, but to a much less 
degree There are fatty degeneration 
and cloudy swelling of the renal epithe- 
lium, or e\ en an acute parenchymatous 
nephritis Minute hemorrhages exist m 
various organs and on the serous sur- 
faces The spleen is swelled There 
are no traces of typhoid ulceiation 
Where the spirochete caused the dis- 
ease, It was usually found in the 
unne 

In 276 cases of spirochete jaundice 
obser\ed in troops, the writer found 
the gall-bladder always enlarged and 
tender and the In er usually much en- 
larged from the \ery first The 
spirochetes seem to be found con- 
stantly in the urine and hence the 
close quarters m the trenches favor 
transmission of the infection in food 
and water The spirochetes may also 
find their way into the body through 
abrasions Salvaneschi (Ri forma Med- 
ica February 16, 1918) 

Prognosis — Only a small number 
of cases have terminated fatally, but 
convalescence is protracted 

Treatment — This is quite symp- 
tomatic The pains will require ano- 
dyne for their relief 

In 14 cases of infectious jaundice 
the treatment adopted m most cases 
was calomel or mercury with chalk, 
salines, and, if necessary, enemata, 
and then salicylates, and liquid ex- 
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tract of cascara until the jaundice 
disappeared At the time the writer 
regarded the cases as influenza ot the 
gastrointestinal type with this pecul- 
iarity, that the part of the intes- 
tinal tract principally affected was 
the duodenum Whitaker (Brit Med 
Jour, Oct 14, 1911) 

In many cases of acute infectious 
jaundice in children it is only neces- 
sary to restrict fats and to give 
soup, lean meat, vegetables, skimmed 
milk and bread C Herrman (Med 
Rec , Aug 30, 1913) 

In a series of 300 cases of spiro- 
chete jaundice, the writer found a 
combination of arsenic and mercury 
very useful in treatment Carpi (Poli- 
clinico, July 29, 1917) 

ACUTE YELLOW ATROPHY 
OF THE LIVER (MALIGNANT 
JAUNDICE, Acute Parench 3 niiatous 
Hepatitis) — Definition — A grave 
form of jaundice characterized by ex- 
tensne destruction of the liver cells, 
with atrophy of the liter and clinically 
by grave constitutional disturbance in 
which the cerebral symptoms are espe- 
cially prominent 

Symptoms — In the prodromal 
penod there is no time to distinguish 
it from ordinary jaundice The same 
symptoms usher in loss of appetite, 
malaise, nausea, and vomiting, jaundice 
following m a day or two It differs 
from ordinary jaundice in the occur- 
rence of some rise of temperature 
This stage may last from a few days 
to two or three weeks The bowels 
are constipated and feces pale , the 
unne contains bile pigment There 
may be pain in the hepatic region 
Suddenly a marked change occurs, 
characterized by severe headache, re- 
peated vomiting, delirium, and restless- 
ness The vomited matters are at first 
bile stained and later contain blood 
more or less altered, and the stools may 


also contain blood making them dark 
and oftensne At the same time the 
jaundice deepens and becomes of a 
greenish hue The temperature falls 
to normal, or usually below it , the 
pulse rises to 120 or more and becomes 
weak Stupor sets in and deepens into 
ooma There may be convulsions In 
women menorrhagia may' occur and, if 
pregnant abortion or premature de- 
livery takes place 

In the earlj stages there are no 
characteristic sjmptoms that differ 
from ordinarj catarrhal jaundice 
Nervous symptoms should put us on 
our guard and lead to a caretul ex- 
amination oi the urine for the pres- 
ence of leucin and tj rosin As the 
case develops, the jaundice becomes 
more pronounced, vomiting persists, 
with possibly hematemesis or the ap- 
pearance of purpura Headache, 
noisy delirium, restlessness, followed 
by coma and possibly convulsions, 
quickly lead to a fatal termination 
In the early stage the liver is slightly 
enlarged and tender Death mav 
occur before the liver diminishes in 
size Huber ( \rch of Pediat , Oct , 
1912) 

The urine becomes deeply bile stained 
and often contains tube casts It be- 
comes lessened and may be suppressed 
There is great diminution, or even ab- 
sence of urea, and its place usually is 
taken by abnormal constituents, espe- 
cially by tyrosin and leucin 

The most characteristic physical sign 
in this stage is the rapid diminution, it 
may be disappearance, of the area of 
hepatic dullness, so that the hepatic 
area may become tympanitic It is also 
frequently tender to pressure, even in 
the comatose state 

The stage lasts only two or three 
days and nearly always terminates 
fatally 

Diagnosis — It is not possible to 
distinguish acute yellow atrophy before 
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the development ot the grave symp- 
toms Then the symptom group is 
characteristic intense jaundice, severe, 
persistent vomiting, rapid disappear- 
ance o£ hepatic dullness , delirium, 
passing rapidlv into coma, leucin and 
tv rosin crystals in the urine 

Hvpertrophic cirrhosis sometimes 
presents similar sv mptoms, but the long 
duration and the large liver serve to 
exclude this aftection In this the 
sv mptoms of icterus giavis may de- 
velop and the case present all the fea- 
tures of acute }ellovv atroph} 

Phosphorus poisoning closelj resem- 
bles acute j ellovv atrophy, but the In er 
does not dimmish so rapidly, if at all, 
the nervous sv mptoms are not so grave, 
leucin and t} rosin do not usually ap- 
peal in the uiine in phosphouis poi- 
soning and the gastric sv'mptoms aie 
usuallj- more severe 

Etiology — This disease is raie A 
lew observ^ers have however seen 
several cases within a few months, in- 
dicating an endemic agent, while others 
v,ith large expeiience have not met a 
case 

Xo age i> exempt, trom the infant ot 
a lew dav^ to the octogenarnn It is 
most common between the ages of 20 
and 30 >ears 

It is more common in females than 
males, especiallv between the ages ot 
20 and 40, that is, duiing the child- 
bearing period Pregnanc) has a most 
important bearing on the causation, 
nearly half the cases met with m 
women occurring during pregnancy, 
especially the latter part of it This 
is probably explained by the fact 
that some degeneration of the cells ot 
the liver and kidney is a common con- 
dition m pregnancy Fear and mental 
emotion have apparently been the cause 
in a few cases 


4.cute yellow atrophy of the liver 
during pregnancy is quite rare From 
1883 up to the present time, 37,475 
labors and abortions were treated at 
the Government Maternity Hospital 
in Madras, and during that period 
but 5 cases of this disease have been 
noted In 1886 2 cases were recorded 
The writer gave, in a case reported, 
thyroid extract on the supposition 
that the disease was one due to per- 
verted metabolism, but, of course, no 
results could be obtained, as the pa- 
tient rapidly succumbed A J Stur- 
mer (Brit Jour of Obstet , Dec, 
1903) 

Alcoholic excess has preceded the 
disease m several cases The disease 
may be the result of various infections, 
such as typhoid, diphtheria, and septi- 
cemia The resemblances of the symp- 
toms to those of phosphorus poisoning 
are undoubted, but there are essential 
dilterences in the resulting morbid 
changes that render it clear that the 
two conditions are not identical In 
V lew of the variety of conditions under 
w Inch the disease occurs, it is highly 
probable that it is due to various forms 
of infection 

CT-ie of vcute yellow atrophy of 
the liver in a previously healthy 
nivn live months after infection with 
app irently mild syphilis The liver 
infection proved fatal in ten days In 
this and 3 other cases recently re- 
ported se irch for spirochetes in the 
liver was unsuccessful The affection 
Is probably of toxic origin Acute 
3 ellovv atrophy of the liver in con- 
nection with syphilis has been ob- 
served in about 50 recorded cases 
W Iischer (Berl klin Woch , May 
11, 1908) 

Morbid Anatomy — The liver is 
greatly reduced m si/e, it may be less 
than half its normal weight It is thin, 
flabby, and wrinkled in appearance 

On section it is tough rather than 
firm The cut surface varies in color 



LIVER AND G-^LD-BL^DDER, DISEASES OF (McPHEDR\M 


399 


from a yellowish to a reddish brovvii 
and IS often mottled irregularly The 
lobules are small and indistinct , in the 
parts most advanced in degeneration 
they cannot be distinguished 
On microscopical examination the 
hver cells are found greatly degen- 
erated, containing swelled, indistinct 
nuclei and fat granules In many parts 
they have been entirely replaced by fat 
granules and dShrts held together by 
the liver stroma 

In less degenerated parts the periph- 
ery of the lobules is most affected 
where the cells are disintegrated and 
the biliary canaliculi distended with 
desquamated epithelium and granular 
masses of bile pigment, constituting a 
complete obstruction to the flow of bile 
In these parts active cell division may 
be found, as if an effort were being 
made to regenerate the hepatic paren- 
chyma It is possibly due to this ac- 
tivity that recovery takes place in rare 
cases 

In acute yellow atrophy, the poison, 
whatever its nature may be, may 
affect the liver very unequally and m 
different degree The poison may 
also act only locally, and recovery 
take place Stroebe (Ziegler's Beit- 
rage \ol xvii p 206) 

The larger bile-ducts are usually free 
from bile, containing mucus only , 
the gall-bladder often contains a little 
bile 

Micro-organisms of various kinds 
have been found in some cases, but not 
with such constancy as to indicate that 
they have taken any active part in the 
causation of the disease 

Prof A B Macallum, from a study 
of a case of mine, and others con- 
cluded that the disease was caused 
by a toxic agent carried to the liver 
by the portal vein and, therefore, 
onginating in the intestine 


There is general bile staining of 
other organs and tissues Numerous 
hemorrhages are found in various situa- 
tions The heart, voluntary muscles, 
and renal epithelium usually show 
fatty degeneration The spleen is 
large and there may be considerable 
effusion into the pleural and pencardial 
cavities There are evidences of 
catarrh in the digestive tract 

In acute yellow atrophy the cord may 
show changes which seem to be, like 
atrophy of the liver, the result of the 
severe general intoxication (Gold- 
scheider and Moxter) 

Prognosis — The disease is so fatal 
that recovery almost implies a mistake 
in diagnosis Yet Martinez states that 
the statistics of the Havana Civil Hos- 
pital show that acute yellow atrophv is 
by no means necessarily fatal Wei- 
sing, in 1892, in reporting a favorable 
case, stated that it was the sixteenth on 
record at the time 

Treatment — This is purely symp- 
tomatic There are no remedies known 
to have any influence on the disease 
On the plea that the hepatic lesions 
are due to autolysis, Sajous advocates 
salme solution, used freely by the 
mouth, rectum, hypodermically, or in- 
travenously, as soon as the nature of 
the disease is recognized The rectal 
injection of peptone, eggs, and milk 
to nourish the patient, while avoid- 
ing the hepatic circuit, was a feature 
of Weising’s successful case The 
ice bag over the liver affords relief 

In a case of acute yellow atrophj 
sole dependence was placed on hj 
podermic sodium bicarbonate mjec- 
tions One week after admission to 
the hospital the patient began to im- 
prove, the liver dullness rapidl> re- 
ceding and was well in 1 month C 
P Longridge (Jour Royal Army 
Med Corps, Med Rec, Oct 7, 1916) 
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ABSCESS OF THE LIVER (Sup- 
purative Hepatitis) — Symptoms — 
The outset of the disease is always in- 
sidious and the course may be latent 
throughout, an unsuspected abscess be- 
ing found at the autopsy When not 
latent, the cardinal symptoms are 
fe\er, with free perspiration, pain, en- 
largement of the liver, and signs of 
septic infection There are loss of 
appetite, more or less rapid emacia- 
tion and increasing weakness and 
anemia There is a sense of weight 
and distress in the epigastric and 
right hypochondriac regions, with 
sometimes hiccough, nausea, and 
even vomiting An icteroid hue de- 
velops, rarely, marked jaundice The 
temperature is elevated from the first 
and IS of a septic character It is ir- 
regular, being normal at times, then 
rising to 103 ° F or more, with a more 
or less marked chill, to defervesce 
again with profuse sweating These 
lanations may be so regular as to 
clearly simulate malarial fever, but 
the variations lose their regularity in 
a few days In other cases typhoid 
fever is simulated With the evacua- 
tion of the pus, the temperature may 
fall to normal and remain so, much 
will depend on the thickness of the 
abscess wall and whether other foci 
of suppuration coexist The pulse 
rate vanes in general with the tem- 
perature, but toward the end of life 
It becomes greatly accelerated and 
feeble 

Pain IS variable, and probably is not 
present until the abscess approaches the 
surface of the liver It is usually re- 
ferred to the scapular region, but may 
be felt m the region of the liver The 
patient usually finds lying on the back 
or right side most comfortable, on the 
left side the liver drags on its liga- 


ments and any inflammatory adhesions 
that may be formed and causes dis- 
comfort Pressure at the costal margin, 
especially in the nipple line, is usually 
painful 

Enlargement of the liver is most 
marked in the right lobe, and may be 
more apparent in the erect posture In 
multiple abscesses and pylephlebitis the 
enlargement is general and rarely great 
In tropical abscess when situated, as it 
usually IS, in the dome of the liver, the 
enlargement is chiefly upward, contrast- 
ing with the downward enlargement 
usual in new growths of the liver The 
area of thoracic dullness may be 
sharply convex upward and rise to the 
fifth rib in the midaxillary line and 
posteriorly to the angle of the scapula 
It has been reported to even reach the 
second rib in front and the spine of 
the scapula behind In these cases of 
extremely large abscess the right side 
IS bulged and the lower margin of the 
liver depressed, it may be, to the iliac 
crest, over the liver there is tender- 
ness and often crepitus on palpation, 
and occasionally fluctuation may be 
elicited 

Ihe classic symptoms of abscess 
of the liver are very often lacking 
and therefore not to be relied upon 
The important factors leading to 
diagnosis are inflammation of the 
pleura with possible effusion, and a 
spot very painful on pressure, when 
these accompany the classic symp- 
toms The writer does not attach 
much importance to the X-rays or 
blood and urine examinations He 
warns against the abuse and sup- 
posed harmlessness of the explora- 
tory needle, and insists that the diag- 
nosis should be made on the clinical 
data Giordano (Riforraa Medica, 
May 25, 1912) 

Owing to the frequent situation of 
the abscess in the dome of the liver, 
implication of the lung is more frequent 
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m the tropical, or amebic, cases than in 
the septic ones occurring in our north- 
ern climates The pulmonary symp- 
toms often occur early and become so 
pronounced as to obscure the hepatic 
symptoms They usually consist of a 
stitch-like pain and signs of exudation 
into the pleura in the right axillary re- 
gon, dyspnea, and hacking cough with 
little expectoration Later, when the 
abscess discharges into the bronchi, 
severe paroxysmal cough develops, with 
abundant expectoration, often greatly 
increased on lying down The sputum 
consists of a “dirty-red or brownish 
puriform matter There is no matter 
like It expectorated in any disease of 
the lung Itself, and I believe that its 
appearance is pathognomonic of abscess 
of the liver, or, at least, of abscess 
perforating the lung” (Budd) 

Flexner repoited a case, probably the 
only one in literature in which second- 
ary perforation of the mfenor vena 
cava resulted 

A slight degree of jaundice is not 
rare, it may vary with the variations 
of temperature Exceptionally more 
marked and prolonged jaundice is 
caused by pressure of the abscess on 
the common bile-duct Ascites may re- 
sult in a similar manner from pres- 
sure on the portal vein 

Case of abscess of the liver in con- 
nection with pregnancy The abscess 
was a single large one in all but 1 
of the 5 cases Both of the women 
survived in the 2 cases in which an 
operation was done The main point 
in such cases is to bear in mind the 
possibility of an abscess of the liver 
when confronted with puzzling symp- 
toms during or soon after a preg- 
nancy In the 5 cases reported the 
diagnosis was presumptive in 1 case, 
confirmed by the operation, in an- 
other case the diagnosis had been 
positive, but in the 3 other cases 


pleurisy or pleuropneumonia had 
been diagnosed Chavannoz and 
Loubat (Revue de gynak , Dec , 1911) 

Diagnosis — As the suppurative 
process in the h\ er may be latent, it 
IS often impossible to make a diagnosis 
of hepatic abscess, especially in the 
early stage 

The occurrence of pain in the right 
hypochondnum or in the scapular re- 
gion, some enlargement and tenderness 
of the liver, and irregular fever, usu- 
ally with chills more or less marked, in 
a case with a history of ulcerative proc- 
esses anywhere in the digestive tract 
afford fairly certain grounds for a 
diagnosis 

Bertrand called attention to peri- 
hepatic friction in suppurating hepa- 
titis as a diagnostic sign that may be 
perceived both by ear and hand, and 
precedes by several days edema of the 
parts 

If discharge takes place through the 
lung the character of the pus may be 
sufficient to establish the diagnosis , 
especially if ameba found in it, other- 
wise abscess of the lung or empyema 
will have to be excluded 

Perforation externally may render 
diagnosis easy If the abscess is in the 
liver the needle inserted into it will 
move with the respiratory movements 
of the liver unless adhesions be so firm 
that the liver is quite fixed Empyema 
of the gall-bladder would, of course, 
move with the liver, as might also an 
abscess adherent to the under surface 
of the liver 

Attacks of gall-stone colic with 
marked intermittent fever often closely 
simulate hepatic abscess In the gall- 
stone cases the attacks of fever are par- 
oxysmal, with severe pain and sweat- 
ing The attacks may recur with great 
legularity In the intervals between 


6—26 



402 LIVER WD G \LL-BL\DDER, DISEASES OF (McPHEDRAN) 


the attacks there is complete ap}rexia, 
and the general nutrition is well main- 
tained Such a historj may be con- 
tinued for jears 

As abscess of the liver is a secondary 
affection, the previous history is im- 
portant The primary disease may be 
dy senter}% ulcer of the stomach, hemor- 
rhoids, rectal ulcers, appendicitis, etc 
In 3 cases the leucocyte count 
ranged betvreen 19,000 and 26,000 
These figures are of no diagnostic 
\alue, inasmuch as a hyperleucocy- 
tosis of similar grade is found in a 
\ ariety of hepatic disorders other 
than abscess In the fourth case the 
leucocytes numbered 40000, but here 
there \’vas present an ulcerous phle- 
bitis of the inferior vena cava 
Differential counts showed an ex- 
cess of polymorphonuclear leucocytes 
Mosse and Sarda (Gaz Hebd de med 
et de chir, Dec 26, 1901) 

The writer emphasizes the import- 
ance of counting the white cells, by 
the absence of a leucocytosis he could 
rule out a number ot cases of t> 
phoid, malaria, and nephropyelitis 
which closely simulated hepatic ab 
scess The white cells generally sink 
\er\ slowl> if the> remain high for 
se\eral da> s and complications can 
be ruled out there is probably another 
focus in the Iner Schla> er (Munch 
med \\ och \ug 11 1903) 

In li\ er al:>scesses X ra^ plates give 
more information than the symptoms 
Perniitting of change ot position of 
the patient radioscopy is superior to 
the X-ray plate in the localization of 
the abscess Exploratory puncture 
IS indicated where X-rays are nega- 
tive I Blanes (Re\ A.soc med ar- 
gent XXV 170 1916) 

The greatest obstacle to the diag- 
nosis at present is the lack of appre- 
ciation that amebic abscess is one 
of the common maladies The clin- 
ical picture, however, is rarely com- 
plete Fever of varying type, is one 
of the earliest and most constant 
signs Pam was noted in 16 of the 
writer’s 19 cases The pain may be 


steady or intermittently sharp Dia- 
phragmatic involvement causes a dry 
cough and at times singultus Allan 
(Archives of Diag , July, 1917) 

The existence of leucocytosis may 
prove of importance as indicative of 
suppuration The diagnosis may some- 
times be established by aspiration an 
operation that may be resorted to with- 
out any great degree of danger Of 
course, failure to find pus does not ne- 
gate the existence of abscess, as the 
needle may not reach it or the contents 
may be too thick to enter the needle 
The patient should be anesthetized, as 
many punctures may be required The 
needle should be inserted in the lowest 
interspace m the anterior axillary line, 
in the seventh interspace in the mid- 
axillary line, or in the center of the 
dull area behind The needle should 
be used only to determine the necessity 
for drainage 

Etiology — Abscess of the liver re- 
sults occasionally from traumatism, as 
tiom a blow oi a punctured wound 

Abscess of the liver is a rare con- 
dition in children, except as the result 
of injury, but traumatic abscess is 
relatively more common in them than 
in adults This relative frequency is 
probably due to the occurrence of 
blows or injuries on the abdomen, to 
which children are more subject than 
adults Sometimes the abscess de- 
velops immediately after the injury, 
while at other times a latent period 
intervenes, during which time the 
symptoms are in abeyance Gen- 
erally the injury has been appbed 
directly over the hepatic region, m 
which case the abscess is primary 
Occasionally an abscess of the liver 
results from an injury to some other 
part of the abdomen, when the re- 
sulting abscess is secondary or in- 
direct The symptoms of a traumatic 
abscess of the liver are local pain, 
swelling, and fluctuation, at the same 
time there is fever, either remittent 
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or continuous, with rapid and pro- 
found cachexia m every case The 
natural tendency of the liver abscess 
IS to rupture, either through the skin 
or through the respiratory passages 
In the latter case the abscess dis- 
charges either through the bronchi 
or into the pleura, setting up a puru- 
lent pleurisy or a pyopneumothorax 
The evacuation is followed generally 
by a rapid amelioration of the symp- 
toms, but m every case surgical in- 
tervention brings about a more cer- 
tain and rapid cure of the condition 
Oddo (Rev mens d mal de Tenf, 
Jan, 1901) 

Six cases of liver abscess One 
was due to mechanical injury, in- 
directly causing a contusion of the 
liver, and thus furnishing a point of 
lessened resistance to the action of 
bacteria The second was due to the 
direct extension of the infection from 
a suppurating and gangrenous gall- 
bladder, the abscess being formed on 
the under surface of the liver Two 
cases were due to dysentery In 1 
case autopsy confirmed the presence 
of the etiological factor In 2 cases 
no definite etiological factor could be 
assigned Jacoby (Med Rec , April 
11, 1914) 

Apart from traumatism, the two 
chief avenues hy which bacteria gain 
access to the liver and excite suppura- 
tion are the portal vein and the bile- 
ducts Of these, the portal vein is the 
chief one, as it maj' convey germs from 
any part of the digestive tract, hence 
the frequency with which abscess of 
the liver follows ulcerating lesions of 
the intestines, as dysentery, appendici- 
tis, typhoid fever, hemorrhoids and 
other rectal diseases The formation 
of gall-stones is regarded as the most 
frequent cause of liver abscess in Ger- 
many, according to Korte Covert wit- 
nessed a case in which the abscess gave 
passage to 30 gall-stones 

Persons living in hot climates are 
more liable to hepatic disease in the 


course of typhoid fever than are 
others Other than this there is 
nothing to suggest the possibility ot 
abscess formation in any case of ty- 
phoid, as this complication may arise 
in mild or severe cases The symp- 
toms of suppurati\e hepatitis in 
course of typhoid are practically the 
same as those of any other form 
They generally appear suddenly to- 
ward the fourth and fifth week, when 
the temperature appears to be de- 
clining The temperature again goes 
up somewhat rapidly, and there may 
be a sharp rigor and then pain, and 
the other symptoms of hepatitis ap- 
pear The sudden onset of hepatitis 
IS -very similar to that of perforative 
peritonitis, cholecystitis, angiocholitis, 
or pleurisy Cassuto (These de 
Pans, 1901) 

Abscess of the li\er occurring as 
a complication or sequel of typhoid 
may arise independently of typhoid 
lesions of the gall-bladder, or ducts, 
pylephlebitis, or the presence of sup- 
puration elsewhere m the body The 
recognition of solitary abscess is im- 
portant because of the fact that only 
such cases are suitable for surgical 
treatment Von Eberts (Amer Jour 
Med Sci , June, 1911) 

As a rule, tropical liver abscess is 
secondary to ameba dysentery, but 
alcohol and opium smoking are im- 
portant factors In 103 cases, 1893- 
1910, only 2 of the patients were 
women and only 11 were natives 
D> sentery is less prevalent among 
the nati'ves, their food is less harm- 
ful for the li\er than the diet of 
Europeans, while they use less alco- 
hol The primary d 3 ^sentery may be 
so mild as to escape detection or it 
ma> be mistaken for ordinary diar- 
rhea, but dysentery is recorded as the 
primary cause of the luer trouble in 
70 per cent of the cases The ab- 
scess was multiple m about 40 per 
cent , up to 4 abscesses in 12 cases 
and number unknown in 13 In 2? 
cases the abscess emptied into the 
air passages (7, with only 2 deaths), 
pleura (4) , intestine (4) , peritoneum 
(2), pericardium (1) or kidney (1), 
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with death in 14 of the 22 cases 
The tront upper part of the right 
lobe IS the most frequent seat of the 
suppuration, a zone corresponding to 
the seventh, eighth, and ninth inter- 
costal spaces Sambuc ( ^rch gen 
de chir , June, 1913) 

Emboli from these sources may ex- 
cite suppuratn e pj lephlebitis, from 
which abscesses may result by exten- 
sion into the liver substance 

A case of abscess of the liver due 
to p> lephlebitis following tjphoid 
fever Schultz found no instances 
among 3686 patients with 362 fatal 
cases, Romberg saw 1 among 677 
cases, with 88 deaths, Dopfer saw 
10 ill 927 autopsies There was no 
cause for metastatic absce&ia nor any 
tvphoid ulceration of the biliary pas- 
sages or gall-bladder The abscess 
was due to ascending thrombosis be- 
ginning in the intestines, and the 
bacillus of Eberth was found in the 
abscess Lannois (Rev de med , 
No\ , 189S) 

Infectue processes m the umbilical 
cord in infants maj extend along the 
vein to the liter and produce one oi 
more abscesses In a similar manner 
they may result from abscess of the 
spleen 

In general ptemia abscess ot the liter 
IS rare, as the germs hate to pass 
through the lungs to reach the liver 
Suppuratn e wounds ot tlie head are 
hotteter, followed by hepatic abscess 
with comparatne f requeue}. It ma} 
possibly happen in these cases that the 
infective agent reaches the hepatic 
veins by ‘ retrogressive embolism ’ from 
the vena cava 

Next to the portal vein the most 
common avenue of invasion of the liter 
by pyogenic organisms is the bile-duct 
The germs originate in the intestine, 
and the inflammation resulting from 
their presence in the duct is probably 
always preceded by injury, usually 
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from pressure of a gall-stone, more 
rarely from the irritation of a parasite 
or a foreign body, such as a pin, as was 
the case in an instance reported by 
Lambert 

In tropical climates there is close as- 
sociation between abscess of the liver 
and dysentery an association appar- 
ently explained by the discovery of the 
presence in both of the ameba coli 
Cut the ameba is not found in all cases 
of hepatic abscess in hot climates, and 
piobably other organisms are the active 
agents in the production of many cases 

Morbid Anatomy — In septic cases 
the abscesses are usually multiple and 
irregularly distributed throughout both 
lobes Traumatism may give rise to a 
solitary abscess, and such may also 
result from a single embolus The 
liver IS usually uniformly enlarged Its 
surface may present no abnormal ap- 
pearance In many cases, however, 
there are }ellowish points showing be- 
neath the capsule On section isolated 
pockets of pus are found varying in 
‘■ize from a small point up to 3 or 4 
mm or more m diameter, the larger 
ones being probably formed by the 
coalescence of two or more smaller 
abscesses Many are dendritic in form, 
and on examination are found to com- 
municate with the portal vein, being 
doubtless formed by suppuration of its 
branches Ihe walls of the abscesses 
are shredd} , especially in the larger 
ones and the cavity may be divided by 
many trabeculae The contents vary 
according to the age of the abscess and 
the nature of the infective agent they 
may be thick and viscid, or fetid, bile 
stained, and containing masses of ne- 
crotic tissue, or the pus may be thick 
and laudable All the branches of the 
portal vein in the liver may be involved, 
but sometimes thrombi circumscribe the 
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infection and preserve sections of the 
liver from invasion The suppurative 
process may extend backward even into 
the gastric and mesenteric veins 

Liver abscess and appendicitis 
Reginald Fitz in 257 appendicites 
found 11 examples of suppurative 
phlebitis and hepatitis, Langheldt in 
112 autopsies of appendicitis shows 4 
cases of phlebitis and thrombosis, 2 
of abscess of the liver, 2 of suppura- 
tive hepatitis, 2 of perihepatitis, Em- 
horn in ICX) appendicular post-mortem 
examinations found 6 complicated by 
infectious embolism of the portal 
vein, accompanied by pyophlebitis 
and by secondary abscess of the liver, 
Coley among 200 cases of appendi- 
citis notes 2 of the liver and 1 of 
subphrenic abscess E Loison (Re- 
vue de Chir , p 522, 1900) 

Analysis of 79 cases from the 
Institute of Pathology and Anatomy 
of Vienna Thirty-one of these oc- 
curred in connection with occlusion 
of the bile-ducts (23 gall-stones, 7 
carcinoma, and 1 ascaris lumbri- 
coides) Seventeen were secondary 
to disease in the portal area (6 dis 
ease of the female genital organs, 4 
dysentery, 3 typhlitis, 1 pancreatic 
abscess, and 1 suppurating hemor- 
rhoids 

Pyemia accounted for 13 cases, while 
in 18 of the cases either the cause 
was not disco\ ered or arose from 
echinococcus (8 cases) or contiguous 
suppuration (4 cases) Kobler (Vir- 
chow s Archiv, B cKii, H 1, 1901) 

If infection has taken place through 
the bile-ducts, obstruction by gall- 
stones usually exists and the gall- 
bladder and the bile-ducts generally 
may be dilated and full of pus, often 
bile stained 

Very large abscesses may result from 
suppuration around echmococcic cysts, 
their nature is indicated by the presence 
of portions of the cysts 
TROPICAL ABSCESS —There 
may be one or more, in the latter case 


there is usually one larger and e\ idently 
much older than the others They may 
\ary in size from a few millimeters in 
diameter up to an orange or e\en to a 
child’s head The larger abscesses 
usually occupy the right lobe, being 
situated, as a rule, at the under sur- 
face above the hepatic flexure of the 
colon or in the dome of the liver 
(Lafleur) In Waring’s statistics of 
300 cases m 62 per cent there was 
only a single abscess The small mul- 
tiple abscesses are usually superficial 
In the smaller abscesses, being more 
recent, the walls are shreddy and not 
sharply defined from the contiguous in- 
flamed Iner substance Their contents 
■vary from a yellowish gray to a red- 
dish brown (due to the presence of 
blood), and often contain shreds of 
necrotic liver tissue In old abscesses 
the w'alls are firm, thick, and fibrous 
The contents of all the abscesses are 
chiefly remarkable for the small num- 
ber of leucoc} tes that are present 
W’hen the abscess reaches the surface 
It may rupture and pus escape into the 
peritoneal ca\ity, or, adhesions having 
previously formed, the pus may pene- 
trate in any direction It may dis- 
charge into the stomach, the intestine, 
the pelvis of the right kidney, or 
through the diaphragm into the pleural 
or pericardial sac Adhesion of the 
lung to the diaphragm usually precedes 
Its advent m this direction, and then 
the lung IS invaded, an abscess form- 
ing and discharging into the bronchi 
It may also perforate the thoracic wall 
and appear beneath the skin 

Prognosis — Suppurative hepatitis 
is a grave disease, the mortality being 
over 50 per cent In rare cases of 
single small abscesses and of mild cases 
of pylephlebitis recovery possibly takes 
place by absorption or inspissation and 



406 LIVER \\D G\LL-BL\DDER, DISEASES OF (McPHEDRAN) 


calcification ot the pUb There ib, how- 
ever, room for doubt as to the diagnosis 
of such cases Multiple small abscesses 
are almost necessarilj fatal, as they can 
rarely be evacuated either by natural 
processes or by surgical intervention 
In large abscesses the mortality has 
been greatly reduced of late by the 
greater fearlessness and thoroughness 
with which they are operated on 
Operation appears to give much better 
results in the ordinary septic abscesses 
than in the amebic variety 

Review of 94 articles that have ap- 
peared on this subject and the details 
of 25 cases of solitary abscess m the 
liver of typhoid origin The prog- 
nosis IS unta\orable when the abscess 
de\elops from spread of a typhoid 
cholec> stitis or thrombophlebitis The 
clinical picture of typhoid appen- 
dicitis resembleb that of typhoid per- 
foration ot the bowel In S cases the 
t\ phoid appendicitis was responsible 
for de\elopment ot a p> lephlebitic 
li\er abbcess, all fatal E Melchoir 
(Centralbl f d Grenzgeb d Med u 
Chir , Ma> 19, 1910) 

Treatment — Apart from surgical 
meanb, little can be done, beyond re- 
lieving svmptoms and maintaining the 
patients stiength until the abbcess dis- 
chargeb spontaneousl> or is accessible 
to the burgeon Pain and cough are 
the chief sjmptomb to be relieved In 
cases of rui)ture into the bronchi, cough 
lb necessary for the removal ot the pus, 
and bhould not be inter tered with un- 
less excessiv e Ipecacuanha and par- 
ticularly emetine hydrochloride are 
useful to prev ent the development of 
abscesses and may prove curative 
ev en w hen the latter ha\ e formed, 
especially if aspiration and drainage 
can be carried on simultaneously 

The writer’s experience leads him 
to believe that 90 per cent of amebic 
abscesses of the liver can be pre- 


vented by the u&e of large doses of 
ipecac The drug must be given m 
freshly made pills or bolus, no food 
or drink being given for several 
hours before and after the dose, 
which IS best given once a day in the 
evening Vomiting must not be pro- 
duced, particularly if abscess has 
already formed To prevent it, tinc- 
ture of opium or chloral hydrate may 
be given about twenty minutes before 
the Ipecac, or the ipecac may be put 
up in keratinized capsules, which do 
not dissolve before reaching the in- 
testine (Rogers), or the pills may 
be coated with melted salol (Grubbs) 
The daily dose is from 30 to 60 grains 
of Ipecac, continued for at least two 
weeks, but at increasing intervals 
L Rogers (Arch of Intern Med , 
June, 1908) 

Ipecacuanha or emetine should be 
given in hepatitis associated with 
dysentery in the hope of preventing 
pus tormation, and it is possible that 
the drug may, by destroying the or- 
ganisms, actually cause a threatening 
intrahepatic abscess to abort, but 
that It can resolve an established 
abscess is to be regarded as improb- 
able, and that pus beyond the liver — 
suprahepatic abscess — can be affected 
by the drug is inconceivable The 
point of transition from safety to 
danger during the ipecacuanha treat- 
ment IS obscure J Cantlie (Jour 
Trop Med and Hygiene, Nov IS, 
1913) 

Case of a large amebic abscess ot 
the liver that after about a year per 
forated into a bronchus When the 
emetine treatment was begun the 
patient had been for fi\e months rais 
mg a considerable amount of reddish 
pus, averaging each day from 200 to 
250 c c , and during this time had be- 
come emaciated and septic At the 
same time there was some ulceration 
in the rectum The X-ray examina 
tion showed an opacity at the base of 
the right lung merging with the 
shadow of the liver The patient was 
given 6 injections of emetine hydro- 
chloride, each 0 04 Gm gram), 
during a period of five days The 
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injections were practically painless 
and produced no local induration 
The expectoration was reduced to but 
a slight amount on the fifth day of 
the treatment, and after that it 
stopped entirely The temperature 
fell to normal and the leucocyte 
count dropped from 49,000 to 19,800, 
and the polynuclear from 77 to 63 
per cent The ulceration in the 
rectum healed and subsequent X-ray 
examinations showed that the base 
of the right lung had cleared up 
The patient improved markedly in 
general health and increased in 
weight 13 pounds This experience 
with the clinical results reported by 
others demonstrates that emetine is 
a specific for amebic disease like 
quinine for malaria Chauffard (Bull 
de r\cad d Med, vol Ixxvii, p 122, 
1913) 

Where aspirating apparatus are not 
available, as sometimes happens in 
outpost hospitals, the abscess can be 
emptied by means of a large trocar 
and cannula, and the cavity then irri- 
gated with saline solution, to which 
has been added, on the last two occa- 
sions, a fiuidram (4 c c ) of tincture 
of iodine to the pint Four fluid- 
ounces (120 c c ) of a 10 grain to the 
fluidounce (0 65 Gm to 1 c c ) solu- 
tion of quinine bihydrochloride were 
injected after each of 4 operations in 
a personal case, and the opening in 
the skin and deeper tissues closed by 
a single stitch Powdered ipecacu- 
anha was gi\ en by mouth in 30-grain 
(2 Gm ) doses at first, and in smaller 
quantities toward the end The pa- 
tient was discharged cured on the 
forty-second day, and there has been 
no recurrence The procedure de- 
scribed can be done under local 
anesthesia Emetine hydrochloride 
should now be on hand in every dis- 
pensary, both for treatment of acute 
and chronic amebic dysenter 3 »' and for 
use in amebic hepatitis and liver ab- 
scess L G Fink (Jour of Trop 
Med and Hyg , Nov, 1912) 

Of 35 patients with liver abscess 
treated by the writer with ipecacu- 
anha, 21 were only aspirated of 


these, 17 were cured and 4 died Fi\e 
patients w ere treated by aspiration 
followed b> drainage, ot these, 3 
were cured and 2 died Nine were 
treated by drainage alone, among 
them 5 were cured and 4 died The 
results are therefore largely in favor 
of aspiration alone Of 32 patients 
treated with emetine, 27 were sub- 
jected to aspiration alone, of these, 
20 recovered and 7 died, 2 were dealt 
with by aspiration followed by drain- 
age, 1 patient was cured, the other 
died Patients treated by drainage 
alone were 3, of these all recovered, 
these were all abnormal cases Add- 
ing together these two series of cases, 
we get for aspiration alone a total of 
48 cases, of which 37 patients were 
cured and 11 died, xe, a percentage 
mortality of 23 For aspiration, plus 
drainage, 7 cases, with a mortality of 
3, 43 per cent Of 12 cases treated 

by drainage alone, 4 died, a mortality 
of 33 per cent , a \erdict \cry much in 
fa\or of aspiration alone Thurston 
(Indian Med Gaz , March, 1914) 

In multiple abscesses and in suppura- 
tive pylephlebitis surgical measures are 
useless unless to open an abscess threat- 
ening to rupture In single abscesses 
operation may promise fair success, 
especially in the non-amebic cases In 
cases in which the abscess is discharg- 
ing through the lung operation should 
be deferred if the patient’s condition is 
favorable, as some reco\er spontane 
ously 

The successful treatment of tropi- 
cal abscess by surgery depends on its 
being single, or at most double The 
sj mptoms are often indefinite, com- 
prising chiefly weakness and lassi- 
tude, loss of flesh, a sallow, muddy 
complexion, and sens>ations of chilli- 
ness or actual rigors Pam in the 
right shoulder is a time-honored 
symptom of abscess m the upper part 
of the right lobe of the li\ er, and is 
explained by radiation along a small 
branch of the subphrenic ner\ e, 
which communicates with the nerve 
to the subclavius muscle Enlarge- 
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ment of the liver in an up'ward direc- 
tion IS almost pathognomonic of 
liver abscess, but it is not easy to 
recognize The chief difficulty m 
diagnosis in abscess of the liver 
arises from its simulating disease ot 
the right lung or pleura, or from its 
being complicated with actual effu- 
sion into the pleura Bradshaw 
(Lancet, Jan 18, 1908) 

The only safe method of treatment 
IS by incision and drainage, the route 
selected, either abdominal or trans- 
pleural, depending on the location of 
the abscess Preliminary transperi- 
toneal puncture should not be prac- 
tised owing to the danger of leakage 
and peritonitis In future observa- 
tions on such cases, the writer urges 
that the scope of bacteriological in- 
■vestigations should include the use 
of media especially suitable for the 
cultivation of Bacillus typhosus, as 
well as careful search for amebae 
Von Eberts (Amer Jour Med Sci , 
June, 1911) 

Dieulafoy stated that infection of 
the liver from acute appendicitis is 
always fatal, but the writers found 
14 cases in which the infectious focus 
was single or there were but a few 
foci, and in which operative meas- 
ures cured 12 of the patients The 
operation was done through the 
pleura in 8 cases, generally on ac- 
count of a vomica or because the 
tumor pushed up the diaphragm 
Three previously unpublished cases 
are described in detail The patients 
were a man of 32, a woman of 36 
(syphilitic), and a child over 10 All 
are in good health to date, years after 
the operation E Quenu and P 
Mathieu (Revue de chir , Oct, 1911) 

Experiences in the surgical treat- 
ment of 24 cases of abscess of the 
liver consequent upon amebic dysen- 
tery The writer emphasizes the 
facts that deep liver abscesses do not 
fluctuate, but can be detected with a 
hand placed on the li\er surface by 
a feeling of induration, that a large 
percentage of them develop from a 
focus high m the upper half of the 


right lobe, at such a point that per- 
foration into the lung is the most 
probable termination without surgical 
interference, and that the mortality 
of any surgical procedure is greatly 
increased after the lung has become 
involved A cough developing in the 
course of liver abscess indicates im- 
mediate operation, unless it can be 
attributed to causes other than a 
beginning lung involvement second- 
ary to liver infection By keep 
ing the patient in Fowler’s position 
after operation, the lung complication 
can be entirely avoided Rea Smith 
(Calif State Jour of Med, July, 
1912) 

When the diagnosis is doubtful the 
abscess should be attacked through 
the abdomen The abdominal cavity 
should be well protected with gauze 
and every abscess opened with blunt 
instruments, or better with the 
finger, all cavities should be well 
cleaned with gauze and not irrigated 
The external medication should be 
changed every six or eight hours, 
the deep drains should not be 
changed for a week Sometimes it 
is ad\isable to clean the abscess 
caMties with gauze soaked in solu- 
tions of formaldehyde, hydrogen 
dioxide, or quinine The mortality 
in these patients is still high Of 
the cured some are permanently well, 
recurrence is rare, when this hap- 
pens, all the patients operated upon 
a second time recover Giordano 
(Riforma Medica, May 25, 1912) 

Aspiration is the writer’s method 
of choice It should always be at- 
tempted even in apparently desper- 
ate cases The puncture should be 
made in the posterior axillary line as 
high up as possible No general 
anesthetic should be given and 1 
gram (0 065 Gm ) of emetine should 
be injected hypodermically while the 
patient is in the operating room 
Incision and drainage should be per- 
formed for the abscess of the left 
lobe and abscesses that are pointing, 
particularly if there is no great gen- 
eral enlargement of the liver Free 
drainage by large rubber tubes 
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should be provided A combination 
of these methods is indicated when 
aspiration has not induced recovery 
Sandes (Indian Med Gaz, Mar, 
1914) 

TUMORS OP THE LIVER 

Of these, secondary carcinomata are, 
by far, the most common Primary 
carcinoma, sarcoma, angioma, and lynu- 
phadenoma also occur Myxoma, cysto- 
sarcoma, and fibroma are rare forms 
Cancer of the liver is met with in about 
3 per cent of deaths from all causes, 
and in all persons aftected with cancer 
the liver is the seat in 50 per cent of 
the cases, the liver being third in order 
of frequency of internal cancer 

CARCINOMA 

SYMPTOMS — In many, perhaps 
half, of the cases of cancer of the 
h\er there are no symptoms by which 
the disease can be recognized during 
life The symptoms of the primary 
growth usually overshadow those 
caused by the liver disease The stom- 
ach IS the seat of the primary growth 
in more than a quarter of all cases, so 
that symptoms of digesti\e disturbances 
are usually prominent, such as loss of 
appetite, distress after food, nausea, 
and vomiting Progressive loss of flesh 
and strength is an early symptom 
Pain and uneasiness in the hepatic re- 
gion are common, but m many cases of 
even extensi\e disease of the liver 
neither is present No doubt both are 
often due to local peritonitis 

Case of primary carcinoma of the 
liver This is a rare condition, oc- 
curring only in 0 28 to 3 per cent 
of all autopsies from -various statis- 
tics It IS most frequent m adult 
males, but may occur at any age, a 
number of cases ha\ing been de- 
scribed in infancy Clinically, the 
disease is difficult to differentiate 
from hepatic cirrhosis, though the 


rapid course, presence of an enlarged 
irregularly nodular liver, and hemor- 
rhagic ascites may aid in diagnosis 
The tumor may occur in normal or 
diseased livers Very commonly it is 
combined with a cirrhosis, the latter. 
It IS believed, precedes the tumor, but 
this, in turn, may cause fibrosis 
secondarilj Wmternitz (Bull Johns 
Hopkins Hosp , June, 1912) 

The liver is usually enlarged He- 
patic dullness may extend upward to 
the fifth rib in the midaxillary line, to 
the left as far as the spleen, and the 
lower edge ma> be felt at or below the 
umbilicus 1 he lower edge and an- 
tenor surface below the costal margin 
are hard and often une\en on account 
of the nodular deposits The nodules 
m some cases are felt to be umbilicated 
an absolutely diagnostic sign In cases 
of diflfuse infiltration the liver may be 
very large , occasional instances are 
met -with in which it is smaller than 
normal The surface is smooth and 
hard and usually tender 

Jaundice is present in about half 
the cases It is usually slight at first, 
becoming deeper toward the end It 
IS usually due to pressure on the com- 
mon bile-duct in the trans\erse fis- 
sure by carcinomatous glands , it 
may be due to pressure on the 
branches in the li\er by growing 
nodules, or if the primary growth is 
in the head of the pancreas it may 
press on the common bile-duct It is 
important to remember that cancer 
of the li\ er is the most frequent cause 
of long-standing jaundice, it is per- 
manent, and in the later stages may 
become extremely deep 

Ascites occurs in some cases, and 
is caused by pressure on the portal 
\ein or to extension of the cancer to 
the peritoneum It is present in the 
cirrhotic form of cancer 
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The superficial \ems are enlarged 
Some fe\er is not rare, continued oi 
intermittent, especially when the dis- 
ease runs a rapid course It may 
occur in simple cancer, or maj indi- 
cate suppuration Hemorrhages into 
the skin or from the mucous surfaces 
may occur late in the disease 

Cancer of the li\er tends to cause 
complications of various kinds which 
hasten the fatal outcome Besides 
infections m the parotid glands, 
lungs, pleura, and peritoneum, there 
IS a special tendency to local hemor- 
rhage Ascites may de\elop early 
with cancer of the li\er and hemor- 
rhage This combination occurs with 
adenocancers and with liver tumors 
with cancerous invasion of the por- 
tal \ein or its simple obstruction 
Earlj death with cancer of the liver 
may be due to a subacute jaundice 
from hepatitis with secondary, gallop- 
ing, local malignant disease Or it 
maj be the result of autogenic in- 
toxication, acidosis, and acetonemia 
M Loeper (, A.rch des mal de I’app 
digestif. Sept, 1911) 

Death usually results within a few 
months, it is raiely deld\ed be)'Ond 
a } ear after the s} niptoms ha\ e de- 
clared themsehes Occasionally the 
progress is delated tui some weeks 
at a time, during w Inch some im- 
pro\ ement may take place in the 
general condition Death is usually 
due to piogressne debility, with, in 
the last stage, some infection that 
closes the scene 

DIAGNOSIS — The occurience of 
progressue loss of flesh and stiength, 
of pain and tenderness in the hepatic 
region, and of rapid enlargement of 
the liver, with the formation of 
nodules, forms a fairly sure basis for 
diagnosis Even with this symptom 
group, difficulties may beset us 
Hanot states that some cases of 
hepatic cancer closely resemble the 


terminal stages of heart disease But 
in the latter, slighter diminution of 
urea and albuminuria present, whereas 
absent in cancer, are the mam differ- 
ential points 

In the differential diagnosis between 
'malignant and echinococcus disease 
of the liver, the age, over 50, speaks 
in favor of cancer, also a sudden on- 
set of intense pain, enlargement of 
the Iwer, hard nodes on palpation, ab- 
sence of eosinophilia and of leuco- 
cytosis in general, reduction of nitro- 
gen and increase m urobilin in the 
urine, and coexistence of stomach 
trouble Tae growth is more apt to 
be a sarcoma than a carcinoma if 
there are no extra-abdominal metas- 
tases, ascites, or jaundice Ferran- 
nini (Riforma medica, xxxii. No 44 
^ 1916) 

Apparent enlargement of the liver 
may be due to hardened feces in the 
trans\ erse colon, which is tender, 
owing to the enteritis caused by the 
hard masses Indurated puckered 
omentum and tumors of the stomach, 
kidney, and the abdominal wall may 
also simulate a large liver The 
large cirihotic luer may, in the early 
stage, be mistaken for cancer, as the 
Iner is large and the jaundice usually 
well maiked, but the li\er is smooth 
and not tender and there is absence 
of the cachexia of cancer The 
spleen is also large 

Syphilitic disease in which there is 
large amyloid liver with gummatous 
nodules may present some difficul- 
ties, as may also echinococcic liver 
with large cysts In both, the history 
IS more prolonged and there is ab- 
sence of cachexia and usually of 
jaundice Ascites is strongly indic- 
ative of cancer The early penod 
of cancer with cirrhosis may be in- 
distinguishable from atrophic cirrho- 
sis, there is similar jaundice and 
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ascites m both, but later the cachexia 
IS more marked in the cancerous 
form 

Melanosarcoma usually in\ oh es 
other organs as well It may cause 
great enlargement of the liver 
Secondary tumors may form in the 
skin In many cases there is mela- 
nuria — a characteristic symptom 
Great difficulty is often experienced 
in differentiating cancer of neighbor- 
ing organs from cancer of the liver, 
especially if they are adherent to the 
li\ er 

The chief interest in tongue-like 
accessory lobes of the liver is in con- 
nection with the diagnosis of ab- 
dominal tumors Unless fully alne 
to the great variety, as to shape and 
position, in which the accessory 
lobes of the liver may present them- 
sehes, one will often be misled 

ETIOLOGY — Cancer of the liver 
IS most frequently secondary to can- 
cerous disease in the organs con- 
nected with the portal circulation 
Hence it occurs secondarily to can- 
cer of the Stomach, rectum, colon, 
esophagus, gall-bladder, bile-ducts, 
and pancreas It also follow s cancer 
of the uterus and ovaries and the 
mammal y gland 

Tumors of the liver occurring as 
primary growths are very uncommon 
They may spring from the epithelial 
structure, adenomata and carcinomata 
representing this type, or from the 
connectne tissue, as represented by 
fibroneuromata and sarcomata Sec- 
ondary carcinomata follows a pri- 
mary growth in the stomach in about 
25 per cent of the cases G R 
Fowler (Medical News, Feb 8, 1902) 
Four cases of primary hepatic car- 
cinoma The farst 3 cases assumed 
the form of malignant adenoma, 
which was observed twice in cirrhosis 
of the liver and once in hepar lobatum 


syphiliticum The writer favors the 
view, held also by others, that cirrho- 
sis or syphilitic cicatrization is the 
primary affection and the carcinoma 
development secondary, in both 
cases the liver was diffusely infil- 
trated with small tumor nodules, sur- 
rounded by dense connective tissue, 
which in one case had formed metas- 
tases also in the pleura M Lissauer 
(Virchow’s Archiv, Bd 202, S 57, 
1911) 

It occurs usually in late adult life 
especially betw een the fortieth and 
sixtieth years, but may occur in chil- 
dren The relative frequency of its 
occurrence in the sexes is doubtful, 
some observers state that it is more 
frequent in males, others in females 
My own experience coincides with 
the former Injury is a doubtful 
cause and cancer of the bile-ducts is 
frequently associated with gall-stones, 
but whether as a cause or a result is 
uncertain 

MORBID ANATOMY— As the 
primary growth is situated in some 
organ whose blood is earned to the 
liver by the portal vein, the liver be- 
comes early affected, and often is the 
seat of large deposits at the time of 
death The deposits are in the forms 
of whitish nodules scattered irregu- 
larly throughout the liver just as we 
would expect in v lew of infection 
through the blood of the portal vein 
The nodules v ary in size from a 
microscopical point up to a mass 
occupying a large portion of the 
oigan As they grow in the direction 
of least resistance they appear early 
beneath the capsule, and if the ab- 
dominal wall IS thin they may be felt 
and ev^en seen through it They may 
be firm from fibrosis or soft from de- 
generation, the former shows umbili- 
cation on the surface, owing to con- 
traction of the fibrous tissue The 
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masses are gflobular, but coalescence 
may result in the formation of large 
irregular masses presenting, on sec- 
tion, a striking contrast to the liver 
tissue Their color ma}- be bright 
\ellow, from bile staining, dark red, 
due to hemorrhage, or pale yellow, 
from fatty degeneration 

The secondary cancers are of the 
same structure as the primary one 
from which the infection was de- 
rived — ^usually alveolar or cylindrical 
carcinoma The peritoneum over 
them may be thickened and strong 
adhesions formed with the abdom- 
inal wall or diaphragm Usually 
some of the bile-ducts are compressed, 
obstructing the flow of bile 

Primary Cancer of the Liver — Of 
this there are three forms — 

(а) A single large tumor with well- 
defined boundaries It is usually 
grayish white, but may be the seat 
of hemorrhage 

(б) Nodulat gyot<.'ths are the most 
common, and the whole livei re- 
sembles the appearance it piesents 
when it is the seat of secondary 
carcinoma 

(c) Canar xoith Cm hosts — This is 
a remarkably rare form In it the 
cancer cells are uniformly diffused 
through the li\er, so that the fibrous 
tissue IS increased in all directions 
This may contract and cause the 
li\er, which at first is enlarged, to 
become smaller than normal The 
organ looks like a coarse cii rhosis 
When cut there are wide white bands 
seen running through the organ, the 
gland-tissue between them having 
vanished Secondary growths in 
other parts of the body scarcely ever 
occur Out of 258 cases recorded in 
the Berlin Pathological Institute in 
ten years, only 6 cases were true pri- 


mary cancer of the liver, and of these 
2 are doubtful 

Sarcoma — ^Two forms of sarcoma 
occur, primary and secondary The 
piimary cannot be distinguished at 
the bedside from carcinoma, and 
even after death it is often difficult to 
differentiate them The disease is 
extremely rare 

Secondary sarcomas of the liver 
exactly reproduce the form of the 
original growth The patient usually 
dies before any symptoms are pro- 
duced by them Melanosarcoma is 
the most important form, it develops 
in the liver secondarily to sarcoma 
of the eye or of the skin It is very 
rarely primary The liver is greatly 
enlarged, and is affected by uniform 
infiltration or by nodular black 
masses In the former case the cut 
surface is studded with black or 
brown granules 

There are usually metastases, affect- 
ing m some cases every organ in the 
body Nodules of melanosarcoma in 
the skin may guide to the diagnosis 
Osier ) 

Angioma — Cavernous angiomata are 
common, but produce no symptoms 
during life They occur as small, 
reddish bodies, and consist of dilated 
blood-\ essels They have, in chil- 
dren, occasionally produced large 
tumoi s 

TREATMENT — As cancer of the 
liver IS in\ariabl}- fatal, nothing can 
be done unless it be through surgery 

Analysis of 76 cases of resection of 
the liver for hepatic neoplasms The 
termination in the case of 2 patients 
was uncertain, of the remaining 74, 
63 recovered, the operative mortality 
thus being 149 per cent Shock, 
hemorrhage, and exhaustion caused 
death m 8 instances, septicemia in 2, 
and pulmonary embolism in 1 Four- 
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fifths of the patients were females, 
this proportion bein^ attributed to 
tight lacing Echinococcic and hy- 
datid cysts were found in 20 in- 
stances, carcinoma in 17, syphiloma 
m 2, adenoma in 7, sarcoma m 5, 
and rarer forms of new growth in 
single instances An early explora- 
tory celiotomy advocated in every 
case Keen (Annals of Surgery, 
Sept, 1899) 

Portions of liver tissue of con- 
siderable size may be safely removed 
by previously rendering anemic the 
part which it is intended to remove 
For the support of the ligatures, lin- 
ing tissue from the same animal, pre- 
ferably the fascia and peritoneum 
from the abdominal wall, is best 
suited The intraperitoneal or the in- 
trapanetal method is preferable to 
the external method Carl Beck 
(Jour Amer Med Assoc , April 26, 
1902) 

New method of exposing the liver 
through the posterior surface of the 
right lobe The patient, which the 
writer reports, was believed to have 
a tuberculous right kidney There 
was pain on pressure m the lumbar 
region, which was believed to be due 
to the kidney The latter was ex- 
posed from behind after resecting the 
twelfth rib and then pushed to one 
side after being freed trom its at- 
tachments The posterior aspect of 
the right lobe of the In er was thus 
exposed and on it w^as seen a tumor, 
which was removed It pro\ed to 
be a gumma and the patient made a 
good recovery under appropriate 
treatment Although there may have 
been some doubt as to the propriety 
of surgical intervention in this case, 
still the advantage of reaching this 
region of the liver was shown It is 
indispensable, however, that the pedi- 
cle of the kidney is sufficiently long 
to permit pushing the kidney to one 
side J Israel (Deut med Woch , 
Mar 31, 1904) 

Case of pedunculated primary par- 
enchymatous adenocarcinoma of the 
liver in an infant lOj^ months old It 


IS the first case reported in which 
complete surgical excision was done 
There was a good surgical conva- 
lescence, with death sixteen da> s after 
operation from symptoms of acute 
enteritis Castle (Surg, Gynec , and 
Obstet, Apr, 1914j 

HYDATID CYST OF THE 
LIVER 

SYMPTOMS — Small cysts cause 
no symptoms, they may be discov- 
ered at the autops\ Cysts maj reach 
considerable size without causing- in- 
convenience and be discovered as a 
tumor-Iike enlargement accidentally 
Most writers on hydatid cysts ot 
the liver simply state that there is 
generally no pain except in the sup- 
purating cy sts The writer, in an 
analysis of a large senes of cases, 
finds that pain is a common symptom 
even m the earlier stages of the dis- 
ease, and IS e\en more frequently 
present during the course of the af- 
tection — independent of any suppura- 
tion or rupture ot the c>sts E 
Quenu tRe^ue de chir , No xi, 1910) 

The li\er enlarges irregularly and 
in time the cyst causes disturbance 
by pressing on some neighboring 
organ or part, interfering with its 
function If m the dome of the Iner 
it may displace the heart or lungs 
It may press on the bile-passages, 
jaundice resulting, or on the portal 
vein, causing ascites If it presses 
on the vena cava it causes edema of 
the legs If superficial, the cyst may 
fluctuate on palpation, or, if tense, it 
may be felt as a hard solid mass 
Hydatid thrill is sometimes obtained 
by placing one hand lightly on the 
cyst and tapping it gently with the 
fingers of the other hand The thrill 
has been ascribed to the sudden im- 
pact of the daughter-c> sts against 
each other and against the wall of 
the cyst, but thrill is sometimes ob- 
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tamed m cjsts which contain only- 
clear fluid 

Rupture of the c\ st may occur 
If It takes place into any of the 
serous ca\ities inflammation results 
The pleura sutlers most frequentl}’- , 
perforation of the lung- often follo-ws, 
with pneumonia and the expectora- 
tion of c\ sts and booklets More 
often pus, blood, and bile pigment 
are coughed up, such as occur in 
gangiene or abscess of the lung sec- 
ondary to li\ er abscess 

The cjst may rupture into the 
stomach, as pro\ed b\ the \omitmg 
of c\ sts and booklets , or into the 
intestine, with the appearance of 
these bodies m the feces, as would 
occur also if rupture takes place into 
the bile passages Rupture may 
occur into the pel\ is of the right kid- 
ney followed by the presence of the 
booklets and cysts in the urine 

The term gaseous cyst suggests a 
condition analogous to that which 
occurs when air enters the pleural, 
pericardial, mediastinal, or peritoneal 
cavitj The condition was lirst re- 
ferred to bj Laenntc as the result ot 
the pertoration of a hjdatid cj &t into 
the stomach, intestine or lung, while 
Kunde subsequentlv described the 
opening ot such c>sts into the lung 
obsercing that air passed from the 
lung into the hepatic cyst and agi- 
tated the fluid which it contained 
In 51 collected cases of gaseous hy- 
datid CJ sts of the Iner one of the 
Signs considered noteworthy was a 
clear tympanitic percussion note at 
the upper limit of the tumor This is 
due to the presence of the stomach 
behind the cyst, before it has rup- 
tured, or It may be due, on the other 
hand, to the formation of gas within 
the suppurating cyst Other signifi- 
cant symptoms are the peculiar dis- 
coloration of the skin, pain in the 
region around the tumor, and sub 
acute peritonitis which develops when 


the cyst ruptures spontaneously 
Deve (Re-vue de chir, June 10, 1907) 

Apart from such accidents, the 
symptoms may consist only of trifling 
discomfort m the hepatic region 
Rupture of the cyst is often fol- 
lowed by severe urticaria , it has been 
attributed to a toxic material in the 
fluid It may also follow aspiration 
of the cyst 

Incidence and fatality of hydatid 
disease in New South Wales from a 
study of 420 cases Epidemics, so to 
speak, of the disease have occurred 
at periods some five or six years later 
than a year of exceptional rainfall, as 
shown by the meteorological statistics 
The fact that in dry seasons in 
country districts vegetables are com- 
paratively scarce, while they are 
plentiful in wet seasons, explains the 
liability to infection from eating raw 
vegetables or preparing them foi 
table during the wet season, while it 
IS supposed that it takes five or six 
years for the disease to manifest itself 
ifter ingestion of the ova Children 
are rarely affected, the greatest mor- 
tality occurring in middle life The 
liier Is affected more often than all 
other organs put together, then the 
pentontum and next the lungs Mac- 
Luinn ( Vustral Med Gaz , Oct, 
1907) 

DIAGNOSIS —This is raiely pos- 
sible befoie the cyst has attained con- 
siderable dimensions , then the irreg- 
ular enlargement of the liter for a 
long period, with the preservation of 
health, indicates hydatid disease It 
may be necessary to aspirate the 
cyst, and, if booklets aie found in the 
fluid, the diagnosis is confirmed A 
fluctuating tumor in the epigastrium 
IS suggestive, it may give fremitus 
and be within easy reach of the 
aspirator-needle Abscess of the 
liver IS differentiated by the absence 
of symptoms of suppuration It will 
not be possible to distinguish a sup- 
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purating hydatid cyst unless the book- 
lets be found m the fluid Cancer has 
been closely simulated by suppurating 
cyst The clinical history usually serves 
to differentiate it Dilated gall-bladder 
and hydronephrosis have been mis- 
taken for hydatid cyst A more com- 
mon error is the mistaking of a cyst 
of the dome of the liver for right 
pleural effusion Subdiaphragmatic 
abscess, and purulent pleurisy sec- 
ondary to rupture of a cyst are con- 
ditions difficult or impossible to 
distinguish unless the booklets are 
found in the fluid 

In hydatid cysts of the liver, ac- 
cording to Segond, a preliminary 
puncture with the aspirator should 
always be performed, as it establishes 
the diagnosis and may effect a cure 
Eichhorst called attention to a 
peculiar symptom observed in 2 cases 
of hydatid cyst which he believed to 
be of great value in the diagnosis of 
impending or actual perforation of 
the cy^st, viz , a highly characteristic 
aromatic odor, resembling that of 
boiled plums Weinberg has found 
that the blood contains antibodies 
against echinococci and proposed this 
obser\ation as a test 

The writer reports from Metchm- 
koff’s laboratory at Pans 52 cases in 
which the diagnosis was confirmed 
b> the findings of the complement- 
fixation test The blood was found 
to contain specific antibodies against 
the echinococci, in 26 of the 27 cases 
with positue findings the operation 
revealed the parasites In 1 case 
with negative findings the operation 
revealed a hydatid cyst and the test, 
twenty days later, induced a positive 
reaction The test in hydatid cyst 
disease seems to' be even more con- 
stantly positue than the similar test 
for syphilis, and it is proving an im- 
portant clinical aid Weinberg (Ann 
de ITnst Pasteur, June, 1909) 


In Mew ot the rclatue frequency 
of suppurative hydatid cysts in the 
liver the complement-fixation test is 
extremely valuable m case of positive 
findings, but it is baffling to obtain a 
negative response when the operation 
reveals a large hydatid cyst, as m a 
recent case in the writer s experience 
The cyst was filled with fluid, but 
without daughter-cysts The writer 
gives the details of a number of other 
cases m w hich the diagnosis was diffi- 
cult Fever and local and radiating 
pains are the most instructive fea- 
tures Lejars (Semaine med , March 
22, 1911) 

Case of cancer of the stomach and 
liver in which Weinbergs serum re- 
action was strongly positive The 
autopsy showed complete absence 
of hy datid disease The reaction 
cannot, therefore, be considered ab- 
solutely pathognomonic ot the latter 
affection, though it is unquestionably 
of great value Lesieur, Kocher, and 
Aigrot (Lyon med, Dec 14, 1913) 

The term h\ datid is applied to the 
bladder worms, which are the larval 
forms of the Tmiia echinococcus the 
minute tape-worm of the dog tamily 
When fullv grown the parasite is not 
more than 4 mm , or inch long It 
consists of 4 segments, of which the 
last alone has fullv formed sexual 
organs It is verv common in dogs 
of Iceland and Victoria (Australia) , 
also in the Icelandic settlements in 
Manitoba (Canada) the dogs having 
been brought from Iceland The 
ova of the echinococcus are expelled 
with the excrement and find their 
way into the alimentary canal of man 
by water and green vegetables, also 
by direct contact with infested dogs, 
to the hair of which ova adheie and 
may be carried to the mouths of 
those who touch the dogs The dis- 
ease IS rare in Canada and the United 
States, as well as in European coun- 
tries, because the dogs are rarely m- 
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fested, else, of necessity, h>datids 
would be of frequent occurrence 
among all classes, irrespectue of 
habits as to cleanliness 

Case of hepatic cyst in a woman 
aged 60 She had all the evidences 
oi malignant disease loss of weight, 
cachexia, and the presence of an epi- 
gastric tumor On exploratory opera- 
tion there was discovered near the 
middle of the left lobe of the liver a 
smooth, bluish-domed mass about 3 
inches m diameter This mass was 
tapped and yielded a colorless fluid 
under high pressure The cyst was 
emptied and drained and the patient 
made an uninterrupted reco\ery 
Cotton and Burgess (Boston Med 
and Surg Jour, Feb 15, 1912) 

MORBID ANATOMY —The 
ovum, having entered the human 
stomach, loses its covering b> diges- 
tion, setting free the larva, which, by 
Its booklets, burrows through the in- 
testinal wall Some of them meet 
with and enter a branch of the portal 
vein and are carried to the liver, 
where the> lose their booklets, and 
their cystic development begins The 
C} st contains a clear non-albuminous 
fluid inclosed in a cdp''Ule of tw o 
laj ers There is an outer, thick, 
homogeneous, laminated, elastic mem- 
brane which coils upon itself wherever 
cut and if withdrawn displays a tremu- 
lous motion This is the eefocyst of 
Huxley Within and closely in contact 
to this lies the endocyst a delicate, 
thin, soft, granulated membrane, 
forming the vital part of the bladder 
worm Outside the capsule there is 
usually a thick investment derived 
from the tissues of the infested 
organ After the cyst has attained 
considerable size buds are produced 
from the inner membrane, which 
gradually develop into cysts having 
the two walls identical with the 


parent cyst From these daughter 
cysts similar buds develop and from 
a tertiary series — the granddaughter 
cysts, and so on indefinitely In 
time each of these cysts severs its 
attachment to the parent and be- 
comes independent From the inner 
membrane or endocyst of all these 
cysts buds arise and become trans- 
formed into scoliosis, or echmococcic 
heads, presenting a circle of booklets 
and form sucking disks Each of 
these, transferred to the intestine of 
a dog, may develop into a tape-worm 
The exact manner of the development 
of these buds is in dispute It is thus 
apparent that there is a striking con- 
trast between the development of 
this parasite and of the Tama sohum 
The ovum of the latter develops into 
only one larva capable of producing 
only one tape-worm, while the ovum of 
the Tama echinococcus produces a 
larva capable of multiplying itself 
indefinitely, so that from it an in- 
numerable number of tape-worms may 
rebult 

The hydatid cyst it> usually single, 
the daughter cysts being within the 
cavity ot the mother cyst, which may 
be of enoimous size, filling the abdo- 
men and pushing the diaphragm high 
into the thorax The liver tissue is 
atrophied in proportion to the size of 
the c>st, that is, the pressure to 
which It is subjected The parasite 
may die Then the fluid becomes ab- 
sorbed, the capsule shrivels, and 
within its remains are found fat 
drops, cholesterin crystals, and book- 
lets The capsule may become in- 
flamed and an abscess result 

In lower animals the cyst may be 
multiple, the daughter cysts develop- 
ing outward from the mother cyst 
exogenous 
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A third form is multilocular In 
this the daug-hter cysts are surrounded 
by fibrous tissue and all become con- 
solidated into a multilocular mass 
resembling a colloid cancer, for 
which It was formerly mistaken 

PROGNOSIS — Hydatid cyst of 
the liver is a serious disease, proving 
fatal in about 25 per cent of the 
cases The course of the disease is 
chronic, sometimes lasting as long as 
thirty years Recovery may follow 
death of the echinococcus, which 
occurs occasionally, possibly from 
escape of bile or blood into the cyst 
As a rule, the cyst ruptures on ac- 
count of Its continued increase in 
size The rupture may take place 
into the peritoneal cavity and is usu- 
ally fatal from shock, the fluid, being 
sterile, does not cause peritonitis 
If inflammatory adhesions to the 
stomach, small intestine, colon, or 
right kidney have preceded the rup- 
ture the cj St may rupture into one of 
these organs, with discharge of the fluid 
by vomiting, diarrhea, or with the urine 
If the cyst is situated in the dome of 
the liver it may rupture into the pleura 
or pericardium The latter is fatal, 
but recovery may follow discharge 
through a bronchus Rupture may 
occur into the hepatic vein, or the 
vena cava, and cause sudden death 
The cyst may open into the bile 
passages and recovery follow, al- 
though grave symptoms usually re- 
sult trom obstruction and secondary 
infection 

The most favorable result is by 
adhesion to the abdominal wall and 
perforation externally, usually near 
the umbilicus The cyst frequently 
suppurates, pyogenic organisms gam- 
ing access to the cavity by the blood 
or bile, or from a neighboring inflam- 

6—27 


matorj focus \s in ab&cess the 
pus here also is said to be usually 
sterile 

TREATMENT — Operation alone 
offers hope of relief, and brilliant re- 
sults have followed such interven- 
tion The simplest operation consists 
in aspiration, and is frequently suc- 
cessful If not successful injection of 
antiseptic flmd should be resorted to 
Various antiseptics have been recom- 
mended, the last of which is probably 
silver mtrate solution (1 500) It is 
said to act by precipitating the chlo- 
rides and leading to the death of the 
parasite 

Case of hydatid cyst of the liver 
and a case of abscess of the liver, 
both of which were treated by trans- 
pleural drainage, a portion of the 
ninth rib having been removed In 
order to shut off the pleural cavity 
the cyst in the first patient was su- 
tured to the tissues of the chest wall, 
and in the second patient the same 
result was achieved by the suturing 
of the viscera to the parietal lajer of 
the pleura Both patients recovered 
Newbolt (Brit Med Jour , Jan 24, 
1903) 

Instance of sudden death of a child 
of Sj^ >ears of age, nineteen hours 
after operation for a hjdatid cyst in 
the liver The urine contained no 
formaldehyde and this, with the re- 
sults of extensive experimental re- 
search, excluded the possibility of 
intoxication irom the small amount 
of this antiseptic injected The 
writer found on record 12 cases of 
mild intoxication alter puncture of an 
echinococcus cyst and IS cases of 
severe symptoms of the kind, with 12 
fatal cases and 3 in which the pa- 
tients died soon after puncture of a 
hydatid cyst in the lung He reviews 
also 36 cases of mild postoperative 
intoxication of the kind and 20 fatal 
cases Study of this material and of 
the symptoms presented have con- 
vinced him that the whole trouble 
is a manifestation of anaphylaxis 
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The echinococcus poison ma> have 
dial>zed through the walls of the 
c>st, sensitizing the patient, or this 
result maj have been accomplished 
by a preceding puncture As he re- 
views the symptoms, the analogy 
with the s>mptomt, of anaphylaxis in 
experiments on animals and m veteri- 
nar> practice is striking Deve 
(Revue de chir, July, 1911) 

In the last 70 cases of hydatid cyst 
treated by the writer and his associ- 
ates, all were treated by simple mar- 
supialization, together with the in- 
sertion of a drainage-tube into the 
cyst cavity for seieral days to main- 
tain a sinus and insure healing from 
the bottom There were but 7 deaths 
in the series, although 19 of the cysts 
were suppurating Two of the deaths 
were in patients with suppurating 
cysts, 3 deaths in cases with ruptured 
cj sts and general peritonitis, and the 
other deaths were in complicated 
cases 

Healing after this operation is 
complete in an average time of 
from three to six weeks C Mac- 
Laurin (Brit Med Jour, Jan 10, 
1914) 

Free incision and drainage are be- 
ing resorted to more fiequently of 
late, and with results that justify 
such radical means 

Electrolysis and potassium iodide 
ha\e been successful m a few cases 
Non-parasitic Cysts 
This form, according to Boyd 
(1913), occurs mainly in females and 
has been met with m infancy as well 
as in old age The signs are ab- 
dominal swelling with fluctuation but 
of low tension, a characteristic of 
these cases They progress rapidly 
if neglected, while the prognosis is 
not unfavorable if surgical treatment 
IS promptly resorted to 
Treatment — Surgical removal is 
indicated as soon as the condition is 
recognized, but simple puncture 


should be avoided as it has often 
pro\ed fatal 

In a review of the pathology of the 
reported cases of non-parasitic cysts 
of the liver, the principal clinical 
features of the solitary cyst were as 
follows Eighty-six per cent of the 
reported cases were in the female 
sex, which is in agreement with the 
suggested congenital origin, as de- 
velopmental defects are more com- 
mon among females than among 
males The youngest case was 18 
months old and the oldest 75 years, 
but in one instance the liver was 
known to be enlarged at birth S 
Boyd (Lancet, Apr 5, 1913) 

Miscellaneous Parasites — ^The liver 
may contain the Pentastomum denttc- 
ulatum, the larval form of Linguatula 
tcemoides, the adult worm of which is 
lancet shaped, marked with numer- 
ous rings and commonly found in the 
nostrils The Coccidiutn oznforme is 
common in the liver of the rabbit, 
forming whitish nodules and pro- 
ducing phenomena resembling those 
caused by malaria, besides tenderness 
over the liver, diarrhea, and nausea 

AMYLOID LIVER (Lardaceous 
Liver, Waxy Liver) — This condi- 
tion IS characterized by an infiltra- 
tion of the li\er by a so-called amy- 
loid substance 

SYMPTOMS — There are no char- 
acteristic symptoms of amyloid liver 
The patient presents the symptoms 
of the primary disease to which the 
amyloid change is due He is pale, 
cachectic, and later may be dropsical 
There is no jaundice nor bile pigment 
in the urine Bile is secreted and 
flows into the intestines, coloring 
the contents There are disturbance 
of digestion and often diarrhea, on 
account of the amyloid deposit m 
the intestine The urine is usually 
copious, pale, of low specific gravity, 
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and contains much albumin on ac- 
count o£ the amyloid disease of the 
kidneys 

On physical examination the liver 
IS found large, firm, smooth, and not 
tender Its lower edge is usuallj 
rounded, but sometimes sharp, and 
not rarely as low as the iliac crest 
There are no signs of portal obstruc- 
tion The spleen may be large, on 
account, chiefly, of the amyloid 
change in it 

The general condition grows grad- 
ually worse, the skin assumes an 
earthy pallor, which, some belie\e, is 
characteristic, and the patient dies 
from exhaustion, if not cut off by an 
intercurrent affection or a ‘Terminal 
infection ” 

The duration of the disease is usu- 
ally several years, although occa- 
sional cases run their course in a few 
months 

DIAGNOSIS — ^This is usually eas} 
from the associated conditions The 
occurrence of progressive enlarge- 
ment of the liver in a case of long- 
standing suppuration, especiall}^ of a 
tuberculous or syphilitic character, 
renders the diagnosis almost certain 
The coexistence of degeneration of 
the kidnej s, spleen, and intestines 
adds to the certainty of the diagnosis 

ETIOLOGY — In amyloid li\ er a 
deposit of waxy material takes place 
m the blood-vessels and interstitial 
tissue of the liver It occurs as part 
of a general degeneration in certain 
constitutional conditions, of which 
prolonged tuberculous suppurations 
of the bones, lungs, and urinary 
tract are the most frequent Next to 
these, syphilitic suppurations are 
the most common causes , but the 
amyloid change may occur in syphilis 
without suppuration It is also occa- 


sionally found m ricket>, Bright’s 
disease, leukemia, malignant disease, 
and in protracted convalescence from 
infectious fevers 

MORBID ANATOMY —In ad- 
vanced stages the In er is greatly and 
uniformly enlarged Its size maj be 
doubled and its vv eight more than 
trebled The surface is smooth, firm, 
and of a slightly glistening yellow- 
ish gray color On section the surface 
has an anemic, waxy appearance, is 
semitranslucent in thin sections, and 
the infiltrated areas stain a rich 
mahogany-brown on the application 
of a dilute solution of iodine, while 
the normal parts become a light 
5 ellow 

The morbid change usually affects 
the capillaries in the middle zone of 
the hepatic lobules first, and later the 
interlobular v essels and connectiv e 
tissue In the capillaries ‘ the amy- 
loid substance lies between the 
endothelium and the liver cells, and 
the latter atrophy apparently be- 
cause of the pressure which the 
amyloid substance exerts Some of 
the cells show fattv and albuminous 
degeneration” (Thoma) 

Similar changes are usually found 
in the spleen, kidney s, and mucous 
membranes of the intestines 

Amyloid disease of the liver is 
localized to the tiny blood-vessels at 
first, to the walls of the trabecular 
capillaries, later, of the intralobular 
capillaries Amyloid matter forms a 
solid cjlmder of the former arterial 
walls, with almost total obliteration 
of the lumen of the vessel When 
the liver cells show changes, these 
beg^in near the affected capillaries 
Thus It IS that specimens may show 
three laj ers in a lobule — a narrow 
peripherj of fatty degeneration, nor- 
mal liver cells in the center, and 
between them the intermediate layer 
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showing the charges of amjloid de- 
generation The cell granulations are 
graduallj replaced bj this material 
Others claim that the hepatic cells 
ne\er become amjloid, the changes 
tound in them being due to me- 
chanical forces alone The author 
gnes a detailed description of the 
histological findings in 2 cases of 
amjloid disease of the liver His 
im estigations show' that amjloid de- 
generation IS not seen in the liver 
cells at all, the changes there found 
being those of compression, de- 
formity, and atrophy, always second- 
ary and mechanical B Auche (Jour 
de med de Bordeaux, Sept 15, 1901) 

PROGNOSIS — The prognosis is 
bad Man)- ho\\e\ei, claim that a 
cure IS possible m the initial stage if 
the cause is iemo\ed 

TREATMENT —There is no 
eftectne remedy for the disease 
known, therefore the treatment should 
be prophylactic, %e, removal o£ the 
cause 

Tuberculous disease of bones should 
be tieated surgical!} and cured as 
soon as possible, as should also 
chronic suppuiations of all kinds 
S}philis should be \iqoioush treated 
The patient should be nounshed and 
the strength maintained as well as 
possible 

SYPHILIS OF THE LIVER 

A'arious morbid conditions may be 
caused bv the speciho agent of s}ph- 
ilis Hepatic s}philis may be inherited, 
the organ becoming hrst enlarged and 
hardened, then reduced in size and 
lobular owing to the formation of con- 
nective tissue, or, rarely m inherited 
syphilis, be the seat of gumma Or, it 
may be the result of acqmied syphilis, 
as a tertiary manifestation, either in 
the form of interstitial hepatitis, 
gumma, amyloid disease or, rarely 
endarteritis 


Cases of syphiloma on the surface 
of the organ are, according to cer- 
tain writers, rare This does not 
accord with the writer’s personal ex- 
perience With one or two exceptions 
the tumor has been attached to the 
left lobe of the liver This is a point 
which should ever be borne in mind 
J M Anders (Jour Amer Med 
Assoc , June 22, 1912) 

The gumma is the lesion most fre- 
quently observed It may range in 
size from that of a pea to that of an 
orange, its favorite seat being the 
convexity of the organ close to the 
suspensory ligament, though at times 
found in the organ or the connective 
tissue of the vessels Central cheesy 
degeneration and fibrosis then fol- 
low in turn with increasing impair- 
ment of function 

SYMPTOMS — ^Though infrequent, 
jaundice may occur owing to portal 
obstruction, it may be slight, mod- 
erate, or severe, but usually develops 
rapidly Anorexia, nausea, bitter 
taste in the mouth, diarrhea, and pain 
m the epigastrium usually precede 
the icterus Loss of weight is usual, 
and fever is commonly observed As 
to the physical signs, general en- 
largement of the liver with nodules 
or laige rounded masses are the most 
common, the left lobe being relativelv 
much larger than the right as ob- 
serv ed by IMcCrae Ascites is some- 
times observed 

The clinical statistics underestimate 
the frequency of syphilis of the liver 
The Wassermann reaction will in- 
crease the number of cases The 
symptom-complex of syphilis of the 
liver IS not pathognomonic, as it simu- 
lates almost every hepatic disease, 
occasionally it simulates febrile dis- 
eases Whenever the diagnosis is 
uncertain, resort should be had to the 
therapeutic test as well as to the 
Wassermann reaction Frequently 
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mixed treatment has a striking effect 
on lues of the liver, regardless of the 
time It has existed Schrager (Jour 
Amer Med Assoc , Mar 9, 1912) 
Case which represents an important 
group of cases of hepatic syphilis, in 
which the disease resembles ordinary 
cirrhosis of the liver The symptoms 
are usually those of pain in the right 
hypochondnum, with more or less 
gastric disturbances, occasional hema- 
temesis, and ascites Jaundice is rare 
in these cases of hepatic cirrhosis, 
and, according to Hale White, so also 
IS ascites On examination of the 
abdomen the liver and spleen are 
found to be enlarged and firm Pam 
generally is a prominent symptom, 
owing to the perihepatitis and peri- 
splenitis, and although in the case re- 
ported by the author there appears to 
have been a remarkable absence ot 
this symptom, yet from the appear- 
ance post mortem of the Iner and 
spleen, which were unduly adherent 
to the diaphragm, some pain almost 
certainly must have been present at 
one time or another The diagnosis 
in these cases rests on the prepon- 
derance of syphilis over alcohol in the 
history, and the relief of symptoms 
by antis^philitic treatment Core 
(Lancet, Mar 8, 1913) 

TREATMENT —While this can- 
not influence the results of the syph- 
ilitic process, cirrhosis, amyloid, etc , 
the causatu e condition demands the 
prompt use of potassium iodide, mer- 
curial inunctions, or salvarsan A 
very prompt favorable result may 
thus be obtained in some cases 

Years ago, in discusising continued 
fever of obscure origin, the writer re- 
ported a case of s>philis of the liver 
illustrating that feature He recently 
saw another case in which he was 
able to help the patient by remember- 
ing his former experience The pa- 
tient was put on large doses of 
potassium iodide, the nocturnal pains 
stopped almost at once, the liver 
went down, but the tumor remained 
as a stony, hard mass in the same 


region, showing about the same re 
sistance to X rays In these cases 
the therapeutic test is advisable 
George Dock fjour \mer Med 
Assoc , June 22, 1912) 

The treatment is the usual therapy 
for S 3 phihs, with especial emphasis 
placed on the administration of 
potassium iodide In many of the 
cases this alone was given with a 
perfect result Xo difference could 
be obser\ed \ hen mercury was 
added, but it seems wise to give both 
drugs \lmost immediate disappear- 
ance of the fever, reduction in the 
size of the liver and nodules, and 
rapid gam m the general state and 
weight occur when iodide alone is 
giv en One patient gained 2S pounds 
in a month Salvarsan was given to 
3 patients, in doses of OS or 0 6 Gm 
(7j4 or 10 grains'!, and in 2 of these 
mercur> and iodide were not given in 
order that the effect could be watched 
Improvement followed in both cases, 
but not so rapidl> as was the case 
with iodide alone or mercury and 
iodide Thomas McCrae (Jour Amer 
Med \ssoc , June 22, 1912) 

Instance of successful operative 
treatment of gummatous tumor in 
the liver confirms the advantages of 
resecting the tumor in the liver alter 
failure ot medical means to relieve 
Even it the patient ib known to be a 
S3^philitic, the In er process may be of 
malignant or parasitic nature, while 
gummatous tumors in the liver are 
not much influenced b> even vigorous 
antis>philitic drugging, and one can 
seldom be absolute^ sure that the 
trouble is actualh a syphilitic proc- 
ess, especially when, as in the case 
described, the patient strenuously 
denies \enereal infection at any time 
Frattm (Ritorma Medica, Nov 29, 
1913) 

TUBERCULOSIS OF THE 
LIVER 

The liver may be involved in the 
course of miliary tuberculosis or 
secondarily to tuberculosis of the 
lungs or intestines Two cases of 
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pnmarj hepatic tuberculosis lia\e 
been reported Although the organs 
may be crowded with tubercles, jaun- 
dice IS onh occasionallj obser\ed 
The organ may be enlarged and lob- 
ular Emaciation progresses rapidly 
and the tempeiatuie is that of gen- 
eral tuberculosis The disease is 
somewhat more frequent in children 
than in adults 

In 2 personal cases much the same 
tram of symptoms occurred, althoug-h 
the first was much more acute In 
each there was marked jaundice The 
temperature and gener il condition 
were ob\iousl 3 ’' those of tuberculosis 
The Iner was particularly in\ohed 
In the hrst case the liver and spleen 
seemed to be the onl^ two organs 
affected In the second the disease 
was more widespread and much less 
acute but m this case also the mo&t 
extensive disease was jaundice of the 
liver and spleen Alilne (N Y Med 
Jour , May 10, 1913) 

Analysis of 34 cases of ^'conglom 
erate tubercle” the writer has com 
piled from the literature, and 13 ol 
a tuberculous absce^i. in or near the 
liver In 30 ot the cases the tubercu 
lous process was a ntcrop^} dis 
co\erv In 23 there had been no 
Sibils during lUe cjf in> abdomin il 
troulile \n operation v\ is under 
taken in IS casts Init on an erroneous 
diagnosis 111 all but 3 iiist iiices 
long as the process is in an incipient 
stage or restricted to the inside of 
the liver, the symptoms are merely 
those ot gastrointestinal disturbance 
Not until the process reaches the 
surtace of the liver or spreads bc>oiul 
at does Its true nature become mani- 
fest It may then appear as a tumor 
or there may be evidences of irrita- 
tion of the peritoneum with peri- 
hepatic abscesses Lotheissen (Beit- 
rage z klin Chir , Ixxxi, H S, 1913) 

TREATMENT — The treatment is 
that of the tuberculous process, with 
open air, potassium iodide, and creo- 
sote carbonate as sheet anchors 
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The writer emphasizes the neces- 
sity for general treatment for the 
tuberculosis, including exposure to 
direct sunlight Complete recovery 
may be anticipated if treatment is 
commenced early enough and the pa- 
tient has the resisting powers of 
>outh, and the operation is managed 
in such a way as not to make too 
much demands on his strength The 
tumor should be removed after intra- 
hepatic ligation of vessels Wendel 
has reported the excellent outcome a 
>ear later after resectioni of 940 Gm 
of liver tissue for an adenomatous 
grow^th The cavity left must be 
tamponed Resection of ribs may be 
necessary, and the writer found it 
advisable to resect only two or three 
at a time, thus fractioning the opera- 
tion, in 1 case he thus removed sepa- 
rately 3 cheesy foci, each nearly as 
large as a man’s fist Local anes- 
thesia with primary ether anesthesia 
or the ‘‘twilight sleep” is ample for 
the fractioned operation In 10 of the 
15 operative cases the patients re- 
covered although the tuberculous 
process was far advanced The 
writer advises not to let the pro- 
pitious hour for operative treatment 
slip past while trying antisyphilitic 
tre itincnt G Lotheissen (Beitrage 
/ khn Chir , Bd Ixxxi, H S, 1913) 

FATTY LIVER 

Fatt} liver occuis under two forms 
faff\ infiiticition and fatty degeneration 
The former represents a normal con- 
dition, since li\er-cells always con- 
tain some minute globules of fat 
In this foim the particles of fat 
penetrate the liver cells, where they 
coalesce into growing droplets and 
push aside the cell protoplasm, and 
often destroy it by interfering with 
its nutrition 

In fatty degeneration there is a 
conversion of the protoplasm itself 
of the cell into fat, probably by the 
action of some toxic agents, such as 
phosphorus 
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fatty infiltration 

SYMPTOMS — ^There are no dis- 
tinctive symptoms The liver may, if 
large, be felt to be smooth, soft, not 
tender, and with rounded edges 
There is no jaundice Addison long 
ago drew attention to a semitrans- 
parent, pale, smooth, soft skin, feel- 
ing like softest satin, occurring in 
fatty liver He considered it almost 
pathognomonic And Hebra noticed 
a similar condition of skin in habitual 
spirit drinkers, and in them fatty liver 
IS common 

DIAGNOSIS — ^The fatty liver can 
usually be recognized by its soft, 
smooth character and its occurring 
in the obese or the emaciated The 
large amyloid liver is distinguished 
by being firm, larger, and by the his- 
tory of the cause and the evidence of 
renal disease 

ETIOLOGY — ^The conditions under 
which fatty infiltration occurs may 
be divided into two mam classes, 
strikingly m contrast with each other 
In one class the fatty liver results 
from dietetic errors, from eating 
an oversupply of rich food, and as 
a part of general obesity, chiefly m 
persons of sedentary habits The 
blood is overcharged with fat, of 
which much is stored in the hepatic 
cells 

The other class consists of cachec- 
tic cases, of which pulmonary phthisis 
furnishes the greater number In 
these, on account of the low powers 
of oxidation, even the small amount 
of food that IS taken is not properly 
oxidized and much of it is converted 
into fat and deposited m the liver 
cells 

The autopsy reports at the New 
York Foundling Hospital studied with 
special reference to the condition of 


the luer These consisted of some 
500 cases, and showed that cirrhosis 
of the liver is very rare in infancy, 
as IS also the condition of waxy liver 
A careful study of fatty livers gives, 
in contradistinction to the ordinary 
statements gi\ en in textbooks, the 
following conclusion (1) Fatty livers 
occur very frequently m the infants 
and children that come to autopsy at 
the Foundling Hospital, — in about 41 
percent of all cases, ( 2 ) the condition 
of nutrition of the child apparently 
has no connection with the fatty con- 
dition of the liver, the condition of 
nourishment in the cases having fatty 
livers averaging about the same as in 
the whole number of cases, (3) fatty 
livers occur rarely m the chronic 
wasting diseases, such as marasmus, 
malnutrition, or rachitis and syphilis, 
unless such condition be complicated 
by an acute disease, (4) with tuber- 
culosis fatty livers occur not more 
often than with other conditions, (5) 
fatty livers occur most often with 
acute meningitis, gastrointestinal dis- 
orders, measles, and diphthena R G 
Freeman (Boston Med and Surg 
Jour, Oct 19, 1899) 

MORBID ANATOMY— The liver 
IS large, smooth, and soft It may 
weigh 10 or 12 pounds The edge is 
thick and rounded The deposit of 
fat begins in the cells at the periphery 
of the lobule, and in time distends 
them It can be extracted from the 
cell w ith ether, leaving the cell 
shrunk 

The specific gravity of the liver is 
reduced, so that the whole organ 
floats when placed in water 

PROGNOSIS —This will depend 
on the cause If the condition that 
leads to the deposit of fat in the liver 
is relieved the further deposit of fat 
will cease and the hepatic cells will 
gradually be restored to their normal 
condition 

TREATMENT — Treatment should, 
therefore, be directed to removal of 
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the cause of the condition In the 
obese there should be a careful regu- 
lation of diet, with a view to lessen- 
ing the formation of fat while sus- 
taining the strength Habits of early 
rising and active exercise should be 
encouraged, care being taken not to 
induce overfatigue, especially if the 
heart shows signs of weakness, as it 
often does from fatty infiltration or 
degeneration Water should be freely 
taken on an empty stomach, and 
occasional purging resorted to Lit- 
tle, if any, alcoholic stimulants, espe- 
cially beer, should be allowed If 
sufficient active exercise cannot be 
taken, massage and resistance move- 
ments will, to a great extent, supply 
its place 

In the anemic form of fatty liver, 
such as occurs in pulmonary phthisis, 
the treatment should aim at improv- 
ing the general condition without 
regard to the liver 

FATTY DEGENERATION 

This results from poisoning of 
some form, as in acute yellow atrophy, 
in which the liv er changes are typical 
of fatt> degeneration 

DISEASES OF THE GALL- 
BLADDER 

INFLAMMATION OF THE 
BILE PASSAGES AND GALL- 
BLADDER (ANGIOCHOLITIS 
OR CHOLANGITIS AND CHO- 
LECYSTITIS) —Definition — This 
IS an inflammation of the biliary 
tract due in most instances to infec- 
tion by pathogenic bacteria It may 
affect the common bile-duct and all 
Its branches or any part of them, the 
cystic duct, or the gall-bladder and 
may be acute and chronic 

Symptoms — Since acute catarrhal 
cholangitis nearly always follows 


gastroenteric catarrh, the usual acute 
dyspeptic symptoms precede those 
due to the disease of the bile-ducts 
such as anorexia, belching of gas 
epigastric distension, nausea, vomit- 
ing, and constipation These symp- 
toms may, however, be very mild, or 
most of them may be absent, and 
jaundice be the first symptom noticed 
The jaundice deepens rapidly, but 
IS always of a bright-yellow tint, 
never the green or bronzed hue of 
that due to malignant disease 

In 20 per cent of the writer’s pa- 
tients with acute cholecystitis there 
was a history of digestive disturb- 
ances, while 75 per cent had had 
trouble with their gall-bladder Pains 
were a prominent feature There was 
vomiting in 31 per cent , generally 
with no connection with the meals 
In some cases the symptoms sug- 
gested ileus There was no fever in 
some, but as a rule the temperature 
ran up quite high and 22 5 per cent 
had chills The most characteristic 
sign IS tenderness under the right 
costal arch Pans (Norsk Mag f 
Laegevidenskaben, Jan, 1917) 

The stools are clay-colored and the 
urine contains bile pigment The 
temperature may be slightly elevated 
The pulse is usually normal, but may 
be slow, being only 40 or SO to the 
minute A dull, heavy, sleepy con- 
dition may be present The liver is 
sometimes enlarged and palpable be- 
low the costal margin 

If the catarrhal inflammation is 
confined to the gall-bladder the cystic 
duct usually becomes obstructed by 
pressure of the bladder contents on 
the outlet No jaundice occurs, or 
any of the foregoing symptoms, ex- 
cept a sense of pressure and sensi- 
tiveness at the seat of the gall-blad- 
der When distended, it may, if the 
abdominal wall is lax and not too 
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thick, be felt as a pear-shaped mass 
adherent to the liver and moving 
with It In suppurative cholangitis the 
symptoms are usually severe, but 
may be latent, especially if the dis- 
ease occurs in the course of an acute 
infectious disease They may suggest 
typhoid 

Gall-bladder inflammation, m the 
absence of lithiasis, may produce the 
same symptoms and signs as occur 
m cholelithiasis Thus in typhoid 
cholecystitis there may be no history 
of typhoid fever, no record of any 
exposure to infection, and yet seri- 
ous illness result In many ot these 
cases the Widal reaction may be 
negative, and the course of the ill- 
ness can only be cleared up by opera- 
tion and a bacteriological examina- 
tion A E Morison (Brit Med Jour, 
Dec 20, 1913) 

There is, in most cases, a previous 
history of gall-stones The patient 
usually suffers from irregularly re- 
curring chills, with fever and sweat- 
ing, the temperature rising to 104° F 
or more There is swelling and ten- 
derness of the liver Jaundice is 
always present, but more variable 
than in the catarrhal variety, it may 
be intense Leucocytosis occurs and 
lb suggestive of the condition Later 
the case presents the appearance of a 
well-marked general pyemia with 
emaciation and weakness 

The writer found no stones m 11 
of 65 patients operated on for sup- 
posed gall-stone disease during a 
single >ear The adhesions left by a 
cholecystitis without stones generally 
cause no disturbance, but sometimes 
they induce intense pain and dilata- 
tion of the stomach follows if the 
passage of the food through the duo- 
denum IS interfered with He has 
cured a number of patients by sever- 
ing such adhesions Riedel (Mitteil 
a d Grenzgeb der Med u Chir, Bd 
XX, Nu 2, 1909) 


Referring to pencholecy stitic ad- 
hesions after a stud> of 1000 reported 
and 20 ot his own cases, the writer 
states that affections of the gall-blad- 
der commonly represent progress- 
ing infections of the wall of the vis- 
cus, and that when the external coats 
are in\oKed, the formation of peri- 
cholecystitic adhesions is a very 
common sequence Most infections 
giving rise to such adhesions are of 
intrinsic, rather than extrinsic, origin 
Thus they were found m only about 
7 per cent of cases of benign gastric 
ulcer, in 115 per cent of duodenal 
ulcer, and m only 5 4 per cent of gas- 
tric cancer On the other hand, 
among 1000 instances of gall-bladder 
disease, proved surgically, 49 per 
cent showed pencholecystitic adhes- 
ions, o\er 42 per cent involving other 
■viscera by extension Pencholecys- 
titic adhesions occurred nearly twice 
as often in cases without as those 
with stones The commonest effect 
of the adhesions is to interfere with 
the emptying of the bladder contents 
The emptying of the stomach or 
duodenum was also frequently dis- 
turbed by the extension of the ad- 
hesions and m such cases the major 
symptoms were referable to those 
viscera Where the common or cys- 
tic ducts were partly obstructed by’^ 
the adhesions there were colicky 
attacks, constipation was common 
where portions of the gut were con- 
stricted, nausea was fairly common, 
constant or intermittent jaundice 
occurred frequently,, a very large 
proportion of cases showed some 
abdominal tenderness, and \arious 
other secondary disturbances were re- 
corded The X-ray pro\ed of some 
help m making the diagnosis by 
revealing obstruction to the gastro- 
intestinal stream or distortion of the 
contour of the shadow of the stomach 
or Quodenum, or their malposition 
F Smithies (Jour Amer Med Assoc 
Nov 30, 1918) 

In chrome catarrhal angiocholitis the 
symptoms may be very characteristic 
The jaundice may vary if the degree 



426 LIVER WD GA.LL-BL\DDER, DISEASES OF (McPHEDRAN) 


of obstruction alters, as it often does 
when a gall-stone is situated in the 
dnerticulum of Vater, where it may 
act as a ball-\alve,” producing com- 
plete obstruction as it moves into the 
outlet of the duct, and, again, allow- 
ing bile to pass as it moves back into 
the diverticulum In chronic angio- 
cholitis there are often recurrent 
attacks of fev er with chills and sweat- 
ing, the so-called intermittent hepatic 
fever Such cases may have a historj 
extending through some years It is 
probablj to this class belong the 
cases regarded as suppurative cho- 
langitis with a prolonged history and 
ultimately terminating in recovery 
Gangrenous cholecjstitis may oc- 
cur mdependentb of impacted gall- 
stones or typhoid fever, and may be 
secondary to a similar process in the 
intestinal tract, also it must be 
admitted that gangrenous enteritis in- 
dependent of obstruction, intussus- 
ception or malignant disease may 
occur as the result of some Mrulent 
intection, probably streptococcic, and 
may extend into the gall bladder by 
continuity ot structure Further 
more such intection may gain access 
to the gastrointestinal tract directly 
or indirect^ from localized foci 
That the general organs of the chest 
and abdomen must be below par for 
the ( ulmimtion ot this process, must 
be acknowledged, since all the cases 
enunierited by him showed more 
pronounced changes in the gall- 
bladder and intestines the more dis 
turbed were the other viscera In 
the tace of these tacts the condition 
must be regarded as a tatal disease 
\ E Roussel (Med Rec , Dec 13, 
1913) 

Diagnosis — In acute catarrhal cho- 
langitis the diagnosis is usuall> easily 
made from the digestive distuibance 
and gradual onset of the jaundice 
Gall-stones are excluded by the ab- 
sence of colic and the fact that the 


jaundice is not of sudden develop- 
ment In catarrhal cholecystitis there 
is enlargement of the gall-bladder, 
which may be palpable as a pyriform 
tumor adherent to the liver and ris- 
ing and falling with respiration Not 
infrequently a tongue-like lobe of the 
liver IS mistaken for a distended 
gall-bladder So may also a movable 
kidney , it is usually more easily 
displaced, and is not attached to the 
liver Instead of being smooth, 
rounded, and elastic, the distended 
gall-bladder may, from inflammatory 
thickening, appear more like a solid 
tumor and be mistaken for cancer in 
this situation, but cancer is usually 
associated with jaundice and cachexia 
Echinococcic cysts have also to be 
excluded, aspiration may be neces- 
sary to do so The history and shape 
of the tumor may be sufficient to 
differentiate between the two condi- 
tions 

The diagnosis of suppuiative cho- 
langitis IS to be made by a history 
of gall-stones, the occurrence of a 
septic condition with enlargement 
and tenderness of the liver, and the 
existence of leucocytosis There is 
progressive loss of flesh and strength 
The duration rarely exceeds a few 
weeks, the cases lasting months and 
ultimately recovering being most 
probably cases of chronic catarrhal 
cholangitis due to obstruction, and 
causing intermittent hepatic fever 

There are numbers of dyspeptics 
whose symptoms are due to gall- 
bladder disease Diagnosis should be 
made early and treatment instituted 
before the occurrence of gall-stones 
if possible Surgery is the only treat- 
ment for a certain class of cases In 
all early cases, exclusive of those 
dangerously acute, medical treatment 
should be tried before recourse to 
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surgery Verbrycke (\mer Jour 
Med Sci, Apr, 1912) 

The differential diagnosis of biliary 
calculi from right renal calculi is ot 
great importance, and should be care- 
fully made in every case presenting a 
stone m this region The following 
points will aid in identification 1 
Biliary calculi show more distinctly 
and appear smaller when the plate is 
placed on the abdomen than uhen 
the plate is placed on the back The 
opposite IS true of renal calculi 2 
There is a ring-like shadow cast by a 
biliary calculus, when there is a cal- 
careous coating to a cholesterin nu- 
cleus Renal calculi seldom if e\er 
have this appearance 3 When three 
or more biliary calculi are present 
they are likely to have faceted sur- 
faces, which are readily recognized 
One IS usually larger than the others 
and the group frequently has the ap- 
pearance of a large, branching phos- 
phatic calculus 4 Moving the tube 
from Side to side alters the relation 
of a biliary calculus to the kidney, but 
it does not alter the relation ot a 
renal calculus to the kidney L G 
Cole (Surg, Gynec and Obstet Feb, 
1914) 

Etiology — Inflammation of the bile- 
passages usually results from exten- 
sion of an inflammatory process from 
the duodenum, and is, in the majont\ 
of cases, associated with gall-stones 
The duodenal catarrh that precedes 
the cholangitis usually follows acute 
indigestion 

Motile organisms can and usuallv 
do reach the gall-bladder from the 
intestines by ascending the common 
and c>stic ducts Organisms rarelv 
if e\ er, reach the gall-bladder from 
the intestines by way ot the portal 
\ein The tubercle bacillus and the 
ameba coli are probabl> exceptions 
to this But these organisms produce 
an infection of the liver first and an 
infection of the gall-bladder is 
secondary to the liver infection Else 
(Surg , Gynec and Obstet , Dec , 
1909) 


Cultures ot the emulsitied tissues 
of gall-bladders or adjacent l>mph 
glands showed that streptococci were 
the chiet micro-organisms associated 
with cholecystitis The direct etio- 
logic relationship ot the streptococcus 
IS established by their presence, often 
in numbers proportionate to the 
degree of gross and microscopic 
changes by their having electne 
affinity for the gall-bladder of ani- 
mals and by the specitic agglutinating 
power of the serum of the patient 
from whom isolated The electee 
affinity for the gall-bladder ot animals 
of the strains trom the tonsils indi- 
cates stronglj that cholecystitis is 
commonly a blood borne infection 
irom a focal source R O Brown 
( -Vrch of Intern Med Feb, 1919) 

The young are most susceptible to 
It, but It n ay occur at any age It 
occurs also as the result of exposure 
to cold chills, malaria, typhoid fever, 
pneumonia, and in the course of 
Bright s disease, chronic heart disease, 
emphysema, etc It may occur m the 
course of any organic disease of the 
li\ er, as inflammation, cancer, and 
h\ datids 

There seems to be a definite causal 
association of cholecystitis and chole- 
lithias s With pregnancy Symptoms 
due to either of these conditions may 
occur during pregnancy, during puer- 
per um following labor at term or 
alter miscarriage The existence of 
gall-bladder disease is not in itself a 
cause of miscarriage, but miscarriage 
ma\ induce the de\elopment ot actne 
s\mptoms from a process pre\iously 
latent Gregg (Boston Med and 
Surg Jour, May 8 1913) 

Chronic catarrhal cholangitis may 
possibly be a sequel to the acute 
It IS alwa\s due to obstruction of the 
common bile-duct from gall-stones 
stricture, pressure fiom without, etc 
The obstruction maj be complete, m 
which ca^e the ducts are greatly 
dilated and filled with clear, watery 
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fluid Similar to that of dropsy of the 
gall-bladder If the obstruction is 
incomplete, there is less dilatation of 
the ducts, and, as some bile filters 
through, their contents are bile- 
stained and turbid The gall-bladder 
IS not much dilated in these cases, 
obstruction of the cystic duct being 
necessary to cause great dilatation of 
It Gall-stones are usually found in it 
Suppurative cholangitis is usually 
associated with gall-stones, less fre- 
quently with echinococci and round 
worms The mucosa, injured by such 
foreign bodies, becomes more suscep- 
tible to imasion by pyogenic organ- 
isms, and these are present normally 
in the intestines and in the lowest 
part of the common bile-duct 

Morbid Anatomy — In acute catar- 
rhal cholangitis the lower part of the 
common bile-duct is usually chiefly, 
and may be the only part, affected 
The inflammation may extend to its 
largei branches Post-mortem evi- 
dences are slight, as redness and 
swelling disappear after death A 
plug of inspissated mucus may fill 
the diveiticulum ot Vater and com- 
pletely obstruct the flow of bile 
The gall-bladder, when affected, con- 
tains a more or less viscid mucous 
secretion, it there is obstruction of 
the cystic duct, the bladder becomes 
distended with fluid, of which it may 
contain 1 or more pints, usually thin 
and without bile The w^alls of the 
gall-bladder are thin and shining , 
but, if the obstruction persist, they 
may become much thickened 

In suppurative angiochohtis the 
common duct becomes greatly di- 
lated and its walls much thickened 
Similar changes occur in the gall- 
bladder Both are distended with 
pus Ulceration may occur and per- 


foration into the stomach, colon, or 
duodenum, or even into the urinary or 
respiratory tract The intrahepabc 
bile-ducts may be distended with 
pus, — ^which IS usually bile stained 
The suppurative process may extend 
to the hepatic substance, resulting m 
abscess formation, or to the portal 
vein, and pylephlebitis result 

In 30 cases of bihary tract disease 
which came to operation there was a 
distinct enlargement of the liver in 
26 In the remaining 4 there was 
definite evidence of previous or exist- 
ing pathological change in the liver 
other than an enlargement During 
the operation small pieces of liver tis- 
sue were removed for bacteriological 
and microscopical study In cases of 
acute or subacute cholecystitis there 
was always found in the liver 
microscopical evidence of inflamma- 
tion The hepatic inflammation 
was characterized by leucocytic in- 
filtration of the interlobular or peri- 
portal sheaths, in the more severe 
types of inflammation the infiltration 
at times involved also the paren- 
chyma at the peripheries of the lob- 
ules and was associated with more or 
less edema slight necrosis, and mod- 
erate fat infiltration Cultures from 
both the liver tissue and from the bile 
in the gall-bladder usually revealed 
the same organism from each of the 
two different sources In chronic 
cholecystitis the liver microscopically 
often presented a similar condition to 
that of an early case of cirrhosis 
Evarts A. Graham (Surg, Gynec and 
Obstet , May, 1918) 

The bacteria present in these in- 
flammatory processes are very van- 
ous The Bacillus coh communis 
probably plays the most important 
part, but staphylococci and strepto- 
cocci are also common, as they are 
all present in the duodenum in health 
The pneumococcus, staphylococcus, 
streptococcus, and the t 3 rphoid bacil- 
lus may be the active agents 
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Treatment — ^This consists in meas- 
ures to relieve the gastroduodenal 
catarrh Plenty of liquids should be 
taken, especially the alkalme mmeral 
waters The bowels should be moved 
freely, but not immoderately, by the 
use of calomel followed by salmes, 
such as Carlsbad salts, phosphate of 
soda, etc Sodium bicarbonate, with 
bismuth, may prove useful for the 
gastric disturbance Such antiseptics 
as resorcm, guaiacol carbonate, and 
bismuth salicylate are useful 
A large cold rectal enema may be 
given daily , it is said to stimulate 
contraction of the gall-bladder and 
ducts and thus promote expulsion of 
the mucus that is obstructing the 
escape of bile The water is to be 
retained so as to furnish more liquid 
for excretion, but it cannot effect 
that object better than water taken by 
the stomach 

Light liquid diet only should be 
given, as it is easy of digestion and 
less apt to ferment 

In catarrhal cholangitis, with and 
without the formation of concretions 
the best results have been obtained 
from the following formula — 

B Phenolphthalein gr Vz (0 02 Gm ) 
Acid sodium 

oleate gr j (0 06 Gm ) 

Salicylic acid, 

pure gr iss (0 1 Gm ) 

Menthol gr j (006 Gm) 

Mix and make 1 pill 

Many cases ordinarily considered 
amenable only to surgical interven- 
tion can be satisfactorily treated at 
the patient’s home by the use of the 
abo\e All foods known to be diffi- 
cult of digestion and all alcoholic 
beverages are interdicted. One prin- 
cipal point to be carefully followed 
in the administration of this abo\e 
pill IS to insist that large draughts 
of hot water shall be taken with the 
pill for the purpose of diluting the 
excretions and assisting in the break- 


ing up of any concretions that may 
be present C G Davis (Therap 
Gaz, July 15, 1907) 

The writer recommends xmgatioii 
with normal saLne solution, at the 
rate of about 6 drops per second and 
with elevation of one foot, of biliary 
fistulae, after drainage of gall-bladder 
for cholecystitis, cholelithiasis, or 
cholangitis It causes diuresis, hast- 
ens disappearance of chronic jaun- 
dice, and often relie\es postoperative 
biliary \omitmg McArthur (Jour 
Amer Med Assoc , Jan 1 1910) 

In the medical treatment of chole- 
cystitis prophylaxis is most impor- 
tant, particularly m those infec- 
tions of the gall-bladder complicating 
known diseases, such as typhoid 
Early treatment of the diseased 
mucous membrane of the infected 
gall-bladder should be instituted be- 
fore these mtections cause obstruc- 
tion of the cy Stic duct, calculi, or 
invohe contiguous tissues Urot- 
ropm (hexamethylenamme) and men- 
thol, combined with vaccine, prefer- 
ably specific vaccine, offer most 
promise both for prophylaxis and 
actne treatment of acute chole- 
cystitis Chronic cholecystitis is not 
affected by’’ medical treatment Engel- 
bach (Lancet-Chnic, Feb 3, 1912) 
Perhaps in no other abdominal con- 
ditions IS complete rest more indi- 
cated than following acute manifesta- 
tions of gall-bladder disease Fulton 
(Calif State Jour of Med , July, 1913) 

Surgical treatment is indicated in 
suppurative cholangitis and chole- 
cystitis in acute attacks of gall-stone 
colic when prolonged se\eral days 
or where perfoiation of the bladder 
or ducts IS threatened and also in 
chronic cholelithiasis Delay undei 
these conditions exposes the patient’s 
life 

Cholecystitis is the beginning of all 
gall-stone disease and of most of the 
other inflammatory processes in the 
upper abdominal cavity When prop- 
erly treated it is curable either by 
dietetic and hygienic means or by 
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operative measures Cholecystostomy 
seems to be adequate in most cases, 
but cholecystectomy must be per- 
formed when the gall-bladder is gan- 
grenous, or when the duct is com- 
pletely obstructed Cholecystectomy 
should be performed as a secondary 
operation and se\eral months after 
the primary cholec> stostomy Bayard 
Holmes (Intern Jour Surg, Feb, 
1910; 

Immediate operative intervention is 
indicated wherever cholecystitis is 
initiated with high fever, chills, or 
signs of diffuse peritoneal irritation, 
as well as in cases where the symp- 
toms, though milder, are progressive 
and the general condition does not 
soon impro\e Statistics show that 
among 39 patients with acute chole- 
cystitis alone, subjected to primary 
cholecystectomy from 1907 to 1910, 
onl> 1 died Ot 14 patients in whom 
there was angiocholitis in addition, 
11 reco\ ered after cholecystectomy 
with dramage of the duct, while 3 out 
of 4 succumbea after cholecystos- 
tom\ R Leriche and G Cotte 
(Re\ue de chir Dec, 1912) 

The ’"esults of operation for chole- 
cystitis are influenced by many con- 
ditions besides those in the gall- 
bladder Itself Among these are 
mi actions within the liver and bile- 
ducts which cause changes in the 
balance of the acidity, of the stomach 
and of the alkalinity ot the duode- 
num, the presence ot pyloric spasm 
and changes in the pancreas Worthy 
of especial attention is a group ot 
lymphatic glands extending along the 
common and hepatic dut t& and on the 
cystic duct \ny case ot cholecystitis 
with sufbcient ntection to produce 
symptoms would necessarily affect 
these glands In the majority of 
cases, if these glands are much en- 
larged, one would find a ly^mphedema 
of the head of the pancreas as well 
as the infection of the gall-bladder 
An exception is the general swelling 
of the mesenteric glands through 
malignancy or gross abdominal infec- 
tion The majority of cases of chole- 
cystitis are undoubtedly best relieved 


by cholecystectomy C H Mayo 
(N Y Med Jour, Jan 31, 1914) 

In the presence of chronic pan- 
creatitis without jaundice and without 
evidence of back pressure on the 
bihary tract the gall-bladder should 
be removed if it shows marked evi- 
dences of chronic cholecystitis, espe- 
cially the strawberry type In at 
least a half-dozen cases operated on 
m the Mayo clinic the following 
sequence has occurred Gholecystos- 
tomy had been done for chronic 
cholecystitis without stones and with 
a complicating chronic pancreatitis 
The patient was relieved for some 
weeks or months and then the symp- 
toms returned Recognizing the need 
of more prolonged dramage the gall- 
bladder was reopened and drained for 
a considerable period There was 
complete relief so long as drainage of 
the gall-bladder continued, but sooner 
or later, after the fistula in the gall- 
bladder healed, the symptoms re- 
turned It has been the writer's 
experience that removal of the gall- 
bladder promptly relieves the symp- 
toms and permanently cures the pa- 
tient W J Mayo (Amer Jour Med 
Sci , Apr , 1914) 

When the disease is located in the 
gall-bladder, cholecystectomy is pre- 
ferred to cholecystostomy This lat- 
ter operation is used only m chronic 
pancreatitis or empyema if the pa- 
tient s condition does not warrant 
cholecystectom> If the gall-bladder 
looks normal and empties easily it is 
not interfered with in the absence of 
other bile tract disease Carcinoma 
in or about the bile tracts, as well as 
syphilis, can usually be diagnosed be- 
fore operation 

The key to successful bile tract sur- 
gery IS a good exposure The cystic 
duct should always be clearly defined 
before division and ligation The 
winter's incision, commencing high 
up in the angle between the ensi- 
form and costal cartilages, proceeding 
to the middle of the rectus, then 
downward to the umbilicus and end- 
ing with an outward curve of several 
inches, is the incision of choice 
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Be\ an (Surg , Gyn and Obstet , xxvii, 
49, IPIS) 

acute empyema of the 
gall-bladder (ACUTE IN- 
FECTIOUS CHOLECYSTITIS, 

acute phlegmonous 

CHOLECYSTITIS) — Symptoms — 
The onset is usually sudden, with 
pain m the right side of the abdomen 
in Its upper part, but, as in appen- 
dicitis, the pain may be general over 
the abdomen Nausea, vomiting, a 
rapid, feeble pulse, thoracic breath- 
ing, rise of temperature, prostration, 
distention, and tenderness of the 
abdomen are the chief symptoms 
In the cases in which the disease is 
circumscribed, local tenderness soon 
becomes more marked Jaundice is 
not usually present Intestinal symp- 
toms may be marked and not infre- 
quently lead to a diagnosis of acute 
intestinal obstruction 

Diagnosis — This is often impos- 
sible, especially in the fulminating 
cases It IS most often confounded 
with gangrenous appendicitis In 
the less severe cases the signs of 
local disease — as pain, tenderness, 
signs of exudation, abdominal ten- 
sion, etc — may be sufficient to dis- 
tinguish between the two diseases, 
unless the appendix is situated ab- 
normally high 

Perforation of the stomach, the 
duodenum, the colon, the gall-blad- 
der, etc , usually causes greater col- 
lapse at first and less marked septic 
symptoms later 

Etiology — ^Acute empyema of the 
gall-bladder is a rare disease Cases 
have been reported from time to time 
during the last few years In about 
75 per cent of cases it is associated 
with gall-stones It is doubtless due 
to infection by bacteria, which may 


gam access by wa> of the blood or 
the bile The tjphoid bacillus, the 
colon bacillus, the pneumococcus, and 
the staphylococcus are the organisms 
most frequently present Quite a 
large number of cases have followed 
typhoid fe\er, in some instances 
months after convalescence 

A comparison has been drawn be- 
tween the causation of this disease 
and of appendicitis, the gall-bladder 
affection being of less frequent occur- 
rence on account of its ampler blood- 
supply 

Morbid Anatomy — ^The gall-blad- 
der IS distended, but not large, not 
containing more than a few ounces of 
mucopus There is a strong tendency 
to gangrene, proportioned to the 
virulence of the infection and the 
tension of the organ The course is 
rapid, usually w ithm four or five 
days Adhesions are early formed to 
the intestines, omentum, etc Later, 
perforation may” occur and abscess 
result, or an abscess may form with- 
out perforation In the severe cases 
general peritoneal infection is liable 
to occur The contents of the gall- 
bladder may be very fetid 

Treatment — ^Acute empyema of the 
gall-bladder is so rapidly fatal that 
only prompt measures are successful 
As in phlegmonous appendicitis, so 
here prompt surgical treatment is 
necessary The real difficulty is in 
making the diagnosis In the early 
stage care should be taken not to 
obscure the symptoms by the undue 
use of opium The temporary meas- 
ures should consist in absolute rest, 
hot applications, complete abstinence 
from food, water only being gi\ en by 
the mouth, and relief of symptoms as 
far as possible until the necessity for 
operation is established, when the 



432 LIVER AND G4LL-BLADDER, 

gall-bladder, if there is empyema 
or gangrene of it, should be incised 
and drained or removed In milder 
cases, in which the disease is local- 
ized, it IS probably wiser to delay 
operation until the disease has been 
well circumscribed by the inflamma- 
tory process, when incision and drain- 
age may be carried out and gall- 
stones, if present, removed 

TUMORS OF THE BILIARY 
TRACT 

CANCER — Cancer may occur as 
a primary disease of the gall-bladder 
and of the bile-ducts or may be 
secondarj. to cancer of the liver, stom- 
ach, pancreas, or peritoneum 

Primary cancer of the gall-bladder 
affects females much oftener than 
males — in the ratio of 3 or 4 to 1 
The bile-ducts are affected about 
equally in the two sexes The dis- 
ease occurs usually from 40 to 70, but 
occasional cases are met with in earl}- 
life and at ad\anced age 

Gall-stones are present in prac- 
ticalh all cases of cancer of the gall- 
bladder The relationship between 
the two conditions is in dispute 
Some regal d the cancer as develop- 
ing m the glands of the mucosa on 
account of the irritation by the cal- 
culi, while others look upon them as 
formed subsequently to the com- 
mencement of the cancer The 
greater frequenc} ot occurrence of 
gall-stones in females gives support 
to the \iew that their irritation fre- 
quently excites the development ot 
cancer 

The disease usually begins at the 
fundus of the gall-bladder, and at 
either extremity of the common bile- 
duct 

CANCER OF THE BILE-DUCTS 
— Symptoms — It rarely forms a 
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tumor that can be felt through the 
abdominal wall The jaundice usu- 
ally occurs early, and is intense and 
persistent The stools are persist- 
ently clay colored A fatal termina- 
tion usually follows in three or four 
months, from cholemia It may be 
the cause of cholangitis with inter- 
mittent hepatic fever or there may 
be suppurative cholangitis 

It is practically impossible to make 
a positive diagnosis without an ex- 
ploratory operation The persistent 
intense jaundice is suggestive, and 
may, in some cases, render the diag- 
nosis extremely probable, especially 
in the absence of biliary colic The 
most valuable diagnostic indication is 
Courvoisie/s sign, i e , enlargement of 
the gall-bladder with jaundice 
Morbid Anatomy — ^The cancer usu- 
ally develops m the circumference of 
the duct as an infiltration of the sub- 
mucous tissue The surface of the 
deposits may be smooth or ulcerated 
They occur most frequently in the 
diverticulum of Vater and may ex- 
tend to the duodenal papilla 

Cancer of the ductus choledochus 
occurs mostly beyond 55 years of 
age and twice as frequently m men 
as in women The most frequent 
site IS in the neighborhood of the 
papilla of Vater, and next at the 
junction of the cystic and the hepatic 
duct The cancer is usually cylin- 
drical celled, and in masses the size 
of a bean or hazelnut, and gives early 
metastasis, especially to the liver or 
pancreas The lumen of the mouth 
of the duct IS never occluded by the 
tumor, but persistent high-grade jaun- 
dice appears, probably due to spasm 
such as occurs in prostatic hyper- 
trophy The liver becomes affected 
by biliary cirrhosis and is much en- 
larged, rarely reduced in size, but 
there is seldom ascites or splenic en- 
largement In some cases infection 
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from the intestine occurs with con- 
sequent cholangitis or li\er abscess 
characterized by fever and chills 
The prognosis is grave, death usually 
occurring in five to six months In 
one case not operated in, the time 
elapsing between the appearance of 
the jaundice and death was four 
months, whereas in another case 
in which cholecystenterostomy was 
done It was twenty-one months As 
to the treatment, in an> case of 
long-standing gra-ve icterus, surgical 
treatment is indicated whether Cour- 
voisier’s sign is present or not, if a 
common-duct stone is found, it can 
be removed, whereas if cancer is 
found, especially about the papilla of 
Vater, the radical operation can be 
proceeded with, or if the patient’s 
condition does not permit, further 
operation may be delayed for a later 
sitting in a day or two In early 
cases without metastasis good results 
are obtained by excising the tumor 
area, including the papilla of Vater, 
and performing a cholecystenteros- 
tomy, m inoperable cases chole- 
cystostomy will prolong life on the 
a\ erage one-half year Monan (Deut 
Zeit f Chir, Bd 98, Hft 4-S, 1909) 

CANCER OP THE GALL-BLAD- 
DER — Symptoms — Not rarely the 
attention is first arrested by the acci- 
dental disco\ery of a smooth, firm, 
egg-shaped swelling below the costal 
margin It is fixed to the h\er and 
mo\ es wnth it in respiration There 
usually a sense of discomfort and 
later often of irregular pain m the 
neighborhood of the mass The pain 
IS rarely persistent or se\ere, and 
may disappear altogether It is usu- 
ally worse at night and may extend 
around to the back Later, as the 
tumor enlarges, it becomes less de- 
fined, and nodules often appear on its 
surface If dissemination has oc- 
curred, nodules may be felt on the 
liver and m the peritoneum Ascites 
may result from the peritoneal affec- 


tion or from pressure by diseased 
l>mph-glands on the portal \ein in 
the hilum of the h\er Jaundice 
occurs in probabh not more than half 
of the cases, when it occurs it is a 
late symptom and depends on pres- 
sure on the bile-ducts in the hilum 
There is usually earl> general fail- 
ure of health In the later stages 
there is marked cachexia, and loss of 
flesh and strength, with, not infre- 
quent!}, mental weakness and a pro- 
longed period of subdehnum Adhe- 
sions to the intestines may gi\e rise 
to symptoms of partial or complete 
obstruction Blood-stools may also 
occur 

The course is usually rapid, death 
occurring in a few months after the 
appearance of the tumor 

The writer calls attention to the 
frequency with which cancer of the 
gall-bladder and ducts has occurred 
in his practice, and quotes several 
others who have had the same ex- 
perience Out of 25 personal cases 
of disease of the gall-bladder and 
ducts v\hich have come to operation, 
there have been 4 cases of carcinoma 
and 2 more suspected, which makes 
a high percentage 

Cancer of the ducts is usually ac- 
companied or preceded by gall-stone 
history The prognosis is bad, the 
spread being nearly always to the 
liver The diagnosis is almost im- 
possible without operation and sec- 
tions of the gall-bladder or ducts for 
microscopic examination J Garland 
Sherrill (Annals of Surg, Dec, 1906) 

Diagnosis — The presence of a 
tumor and the progressit^e character 
of the local and general symptoms of 
the disease usually suffice for a diag- 
nosis In the absence of a tumor the 
diagnosis is difficult and may be im- 
possible, as It may be also to distin- 
guish a tumor formed by matted in- 
testine from local peritonitis from a 
6 — ^28 
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tumor of the gall-bladder Even in- 
cision and exploration not rarely fail 
to clear up the difficulty 

Tumors of the pylorus, of the trans- 
\erse colon, of the kidney, and of the 
suprarenal g’land may simulate tumor 
of the gall-bladder 

In "View of the frequency with 
•which unsuspected abnormalities of 
the gall-bladder are found at autopsy 
and upon laparotomy, there is evi- 
dentl> something wrong with present 
methods of physical examination of 
this organ The writer has found, 
indeed, on many occasions, that where 
no sign of gall-bladder trouble can 
be elicited upon examination of the 
patient in the recumbent posture, 
characteristic gall-bladder tenderness 
IS noted upon deep pressure at the 
appropriate point w hen the patient 
assumes the standing position Ap- 
parently the gall-bladder recedes 
above the costal margin during re- 
cumbency L Plantier (Pans med , 
May 24, 1913) 

Morbid Anatomy — The cancer may 
begin at the fundus or near the 
cystic duct, but often the walls of the 
gall-bladder are found uniformly 
thickened The diseased gall-bladder 
may form a large, smooth or nodular 
mass adherent to the liver and to the 
intestines, and in the center of the 
mass a considerable ca\itj filled with 
opaque gray fluid containing much 
flocculent material and several gall- 
stones The cancer is usually a cylin- 
drical epithelioma, but it \anes much 
It may extend into the liver directly 
or by way of the portal fissure, where 
It may affect the portal vein and give 
rise to multiple deposits in the liver 
The lymph-glands m the hilum of the 
liver are usually affected 

The statistics of Riedel (S2 cases of 
carcinoma in 650 gall-bladder opera- 
tions) and Petersen (34 cases of car- 
cinoma in 168 gall-bladder operations) 


illustrate the frequency with which 
carcinoma of the gall-bladder occurs 
It IS unquestionably true that many 
of these cases of carcinoma are in- 
stituted as a result of chronic irrita- 
tion caused by cholelithiasis The 
epithelium of a chronically inflamed 
gall-bladder very often undergoes a 
typical proliferation in the depths, 
and assumes a papilliferous form on 
the surface It is not essential, how- 
ever, that the gall-bladder itself 
should be the seat of a stone, in order 
for a papilliferous tumor to develop 
A stone in the common duct, causing 
a damming up of bile and mucus in 
the gall-bladder, is as potent a factor 
in causing gall-bladder irritation as is 
a stone in the bladder itself This 
fact IS explained on the basis that, in 
addition to the mechanical irritation 
caused by a stone, there are other 
irritative influences, such as those 
caused by the presence of bacteria or 
of bile of altered consistency or 
chemical character F Pels-Leusden 
( A.rchiv f klin Chir , Bd Ixxx, H 1, 
1906) 

Treatment — Symptomatic treat- 
ment IS usually all that can be ear- 
ned out If the disease is recognized 
early before it has affected neighbor- 
ing structures cholecystectomy may 
be practicable Mayo Robson reports 
such a case in which he removed a 
large portion of the right lobe of the 
liver with the gall-bladder The pa- 
tient made a good recovery Other 
similar cases have been lately re- 
ported 

Gall-stones are the most important 
etiological factors in malignant dis- 
ease of the gall-bladder, the writer 
advises early operation, other things 
being equal, on active gall-stones, as 
nearly all the mortality-giving com- 
plications are the result of delay Out 
of 250 uncomplicated gall-stone op- 
erations, the mortality was less than 
1 per cent Primary cancer, as a 
rule, gives a hard tumor in the region 
of the gall-bladder, which is tender 
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to touch, and, unless there is a peri- 
toneal involvement, rigidity of the 
overlying muscle is not marked. It 
has been stated that at least one-half 
of the cases of jaundice diagnosti- 
cated as due to gall-stones are 
caused by cancer or complicated with 
it William J Mayo (Medical News, 
Dec 13, 1902) 

Fatalities are more frequent than 
generally supposed after a simple ex- 
ploratory laparotomy for chronic 
jaundice with cancer In 31 cases 
in which cholecystostomy was done, 
9 of the patients survived, the others 
succumbing to hemorrhage before 
the eighteenth day The survivals 
were only for a few weeks up to six 
months The addition of the cancer 
toxin to the toxic products which 
should have been eliminated by the 
liver and kidney renders the organism 
more susceptible to the action of the 
anesthetic Chloroform, besides, has 
a direct hemolytic action It may be 
advisable to make a preliminary in- 
jection of calcium chloride or of 
serum, as Weil suggests, to ward off 
this tendency to secondaiy hemor- 
rhage Quenu (Revue de chir, March, 
1909) 

The only way to be sure to escape 
gall-bladder cancer is to have the 
bladder removed v. ith its stones, but 
unfortunately the majority of cancers 
develop with stones m the latent stage 
But for those persons who are aware 
of the presence of their stones he 
proposes the harmless operation done 
to insure them against danger The 
patients generally reply, however, 
that the chances are so small they 
'Will take them rather than undergo 
the operation And yet this proph- 
ylaxis seems to be the only weapon 
against cancer of the gall-bladder 
The patients kill two birds with one 
stone by permitting the operation, 
they not only ward off all danger ot 
cancer from this source, but they get 
nd of the annoying gall-stone trouble 
With a positive diagnosis of cancer 
of the gall-bladder the writer does 
not attempt now to operate, believing 


that the disease is whipped up pos- 
sibly by the extensive operation 
necessary, while the lack of benefit 
deters other patients with non-malig 
nant troubles from the surgical in- 
terference which would bring such 
blessings in their cases B Riedel 
(Munch med Woch , June 20, 1911) 

OTHER TUMORS OF THE 
BILE-DUCTS are rare Fibromata 
have been met with Adenomata 
occur occasionally I met with one 
of the diverticulum of the common 
duct in a man aged 50 years A 
gradually increasing jaundice was the 
first symptom Later suppurative 
cholangitis occurred, with chills, high 
fever, and tender liver At the 
autopsy the mass in the duct was 
found to act like a ball-valve, ob- 
structing the discharge of bile 

To the idiopathic cysts of the com- 
mon bile-duct which have been 
recorded, the writer adds another, 
which, as with the others, with one 
exception, terminated fatally The 
unfavorable prognosis is due chiefly 
to the difficulty of recognizing this 
condition or at least not until a time 
when surgical intervention is hope- 
less In his case it seemed prob- 
able that the patient, a child, was 
suffering from a cyst of the liver A 
laparotomy revealed a large cyst in 
the region of the gall-bladder, which 
was incised, and another further up 
Exploration was impossible owing to 
the collapse of the patient Death 
resulted six days later, and at the 
autopsy It was found that the choled- 
ochus was greatly dilated from its 
upper to its lower end Schloessmann 
(Deut Zeit f Chir , Bd cix, Hit 1-2, 
1911) 

Alexander McPhedran, 

Toronto 

LIVER, GALL-BLADDER, 
AND BILE-DUCTS, SURGERY 

OF See Abdomen, Surgery of, and 
Abdominal Injuries 
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LOBELIA — Lobelia consists of the 
dried leaves and tops of the Lobelia 
inflata, or Indian tobacco, a weed indige- 
nous to the Lnited States, collected after 
a portion of the capsules have become 
inflated The plant is a small herb, with 
alternate leaves, an erect, hairy stem, and 
blue flowers in the axils of the leaves It 
has a slightly irritating odor and a burn- 
ing, tobacco-like taste It contains a 
liquid alkaloid, lobelint, and an acid, lobelia 
acid, gum resin, fixed oil, lignin, salts, 
chlorophyll, and a volatile oil 

PREPARATIONS AND DOSE — 
Lobelia, U S P (lobelia) Dose, 1 to 10 
grains (0 065 to 065 Gm ), official aver- 
age dose grains (0 IS Gm ) 

Fluid extractiim lobehee, U S P (fluid- 
extract of lobelia), is a 100 per cent prep- 
aration Dose, 1 to 10 minimt> (0 06 to 
06 c c ) 

Tinctioa lobehce, L S P (tincture of 
lobelia), is a 10 per cent preparation Dose, 
10 to 20 minims (0 6 to 12 c c ) 
PHYSIOLOGICAL ACTION — 
Lobehne, the active alkaloid of lobelia, 
exerts almost precisely the same effects 
as nicotine, the alkaloid of tobacco 
Lobelia causes a briet primary stimu- 
lation of the motor centers in the spinal 
cord and medulla, in the latter acting 
especially upon the respiratorv and vomit- 
ing centers This stimulation is soon 
tollov\cd b> depression ind with large 
doses paralv sis 

\ ielati\el> important tciture ot the 
physiological action ot the drug is that 
in the secondary depressive stage the 
motor nerve-endings in involuntary mus- 
cles are also ln^ol\ed and in particular 
the endings ot the vagus in the bronchi 
This last effect is especially perceptible 
where the bronchioles are abnormally con- 
stricted (as in bronchial asthma) at the 
time when the drug is administered and 
at present affords the chief therapeutic 
use ot lobelia The drug also tends to in 
crease the secretions ot the respiratorv 
mucous membranes 

Upon the circulation lobelia likewise 
resembles nicotine in its action It tends 
to paralyze the cardiac branches of the 
vagi (Dresser), and small doses taken 
continuously tend to cause a persistent 
increase in the pulse rate (Sollmann) 


POISONING — The symptoms of poi- 
soning by lobelia or its alkaloid are much 
the same as those of tobacco poisoning 
>sausea, giddiness, faintness, trembling of 
the limbs, cold sweats, frequent and pro- 
longed vomiting accompanied by intense 
prostration, violent abdominal and eso- 
phageal pains, with occasional purging, are 
the chief features The pulse, at first 
weak, becomes almost imperceptible, the 
breathing, shallow and difficult The 
vision IS affected Stupor is followed by 
coma or convulsions, more or less wide- 
spread paralysis, collapse, and death by 
paralysis of respiration Vomiting is 
occasionally absent, the constitutional 
symptoms are then accentuated, and death 
IS apt to follow One dram of the pow 
dered leaves has proved fatal in about 
thirty -SIX hours On post-mortem exam 
ination the brain was found congested and 
the gabtric mucous membrane inflamed 

Treatment of Lobelia Poisoning — ^This 
consists m washing out the stomach by 
siphonage Solutions of tannic or gallic 
acid may be given, followed by hypo- 
dermic injections of stimulants, such as 
ether, ammonia, strychnine, and digitalis 
Saline hypodermoclysis, with or without 
the addition of epinephnn, may also be 
availed of The recumbent position 
should be maintained, and heat applied to 
the extremities Opium given in full 
do'^es will relieve the pain, and later, in 
moderate dobcs, control the vomiting 

THERAPEUTICS — Lobelia is chiefly 
U'-ecl for the relief of asthma of the bron- 
chial or gastric form If the asthma is 
due to, or associated with, cardiac disease 
lobelia should not be used The drug 
should be taken in doses of 54 to 1 flui- 
dr un (2 to 4 c c ) of the tincture at the 
beginning ot the attack, or in 10-drop 
doses every quarter of an hour until nau- 
sea appears or relief is obtained It is 
a frequent constituent of unofficial asthma 
powders or cigarettes, to be burned or 
smoked during the asthmatic attacks A 
feeble heart contraindicates its use 

Children are more tolerant of lobelia 
than adults 

Other spasmodic affections have been 
treated with lobelia, — pertussis, spasmodic 
croup, chorea, epilepsy, infantile con- 
vulsions, and tetanus, — but in many in- 
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stances other remedies, equally efficacious 
and less dangerous, are to be preferred 

In bronchitic cough with scanty expec- 
toration and bronchial spasms lobelia is 
sometimes useful as a depressing expec- 
torant 

Habitual constipation due to intestinal 
atony and deficient secretion is often re- 
lieved by 10-minim (0 6 c c ) doses of the 
tincture of lobelia, given at bedtime The 
efficacy of the drug is enhanced by com- 
bining with it cascara sagrada (^Rhamnus 
purshiana) 

By some lobelia has been used for 
o\ercoming rigidity of the os uten during 
labor 

Lobelia in an infusion (1 ounce to the 
pint) IS considered useful as a lotion m 
the treatment of the dermatitis due to 
poison ivy (Rhus toxicodendron) 

Lobelia should not be employed as an 
emetic, as it produces too much nausea 
and depression It has caused death when 
thus used W and S 

LOCAL ANESTHESIA See 

VARIOUS Anesthetics 

LOCOMOTOR ATAXIA See 

T\bes Dors\lis 

LUDWIG’S ANGINA See 

Pharynx \nd Tonsils, Dise^ises of 

LUMBAR PUNCTURE.-This 

operation was originally proposed by 
Quincke for the withdrawal of cerebro- 
spinal fluid from the spinal canal, and 
IS used for diagnostic and therapeutic 
purposes Its diagnostic uses are to 
estimate the pressure of the cerebrobpinal 
fluid and also to determine its character- 
istics and composition by subsequent 
physical, chemical, microscopical, and 
bacteriological examination Its thera- 
peutic uses are as a decompressive agent 
in meningitis, hj drocephalus, intracranial 
tumors, cerebral abscess, uremia, etc , for 
the purpose of administering antitoxic 
sera in tetanus and cerebrospinal menin- 
gitis and for the purpose of inducing 
spinal anesthesia Temporary diminution 
of intracranial and intraspinal pressure 
ma> be obtained in the diseases men- 
tioned b> the withdrawal of small 
amounts of fluid from the spinal canal. 


because the spaces m the brain and that 
of the spinal column are continuous In 
cerebrospinal meningitis this operation 
does good not only by relieving the 
pressure upon the cord and the cerebral 
centers, but the withdrawal of pus dimin- 
ishes the toxicity of the spinal fluid Its 
chief therapeutic use is m the adminis- 
tration of antitoxic sera and the produc- 
tion of spinal anesthesia 

ANATOMY — ^The spinous processes in 
the lumbar region of the vertebral 
column do not project downward as 
much as in the other parts and a dis- 
tinct space, about inch (22 mm ), ex- 
ists in the trans\ erse and % inch 
(IS mm) in the vertical diameter be- 
tween the vertebral arches, which is 
filled with ligaments which will allow the 
passage of a needle The lower limit of 
the spinal cord is the second lumbar 
vertebra A puncture ma> be made below 
that point, under rigid asepsis, with 
slight risk 

INSTRUMENTS REQUIRED — \ 
special st>let needle, 3J4 inches (9 cm ) 
long and mch (1 mm ) in diameter, 
with point short and ground almost 
squarely across, a scalpel, a sterilized 
graduated test-tube, culture tubes, an 
ordinary drometer, and if the cerebro 
spinal pressure is desired a small mer- 
curial manometer 

LOCATION OF PUNCTURE —The 
puncture is usuall> made between the 
third and fourth or between the fourth 
and fifth lumbar vertebrae, but may for 
diagnostic purposes be made between the 
fifth lumbar and the first sacral The 
needle is inserted at a point just below 
the tip of the spinous process and 54 
inch (1 cm ) from the median line In 
children the needle ma> be inserted in 
the median line The spinous procesb 
may be located bj counting down from 
the seventh cervical vertebra, or by pass- 
ing a transverse line between the highest 
points of the iliac crests, the patient stand- 
ing, which will mark the tip of the spi- 
nous process of the fourth lumbar verte- 
bra The patient sit in a chair or 

he on his left side, m either case the 
bod 3 must be bent forward m an arch, 
knees drawn up, and shoulders forward 
The site of the puncture and the opera- 
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tor’s hands must be steiilized, and the 
needle boiled Local anesthesia with a 
0 2 per cent cocaine solution or by ethyl 
chloride spray will suffice m adults, in 
children general anesthesia may be 
necessary 

TECHNIQUE — A puncture through 
the skin IS made with a scalpel at the 
chosen spot, to avoid infection With the 
operator’s left thumb or index finger be*- 
tween the two spinous processes as a 
guide, the needle is inserted on the le'vel 
of the finger about inch (1 cm ) from 
the median line, in an upward and inward 
direction In an adult it will enter the 
spinal canal at a depth of from 2j4 to 3 
inches (6 to 7 3 cm), in a child at from 
54 to 1^4 inches (2 to 4 cm ) If bone is 
encountered, slightl> withdraw the needle 
and then reinsert it m a slightly different 
direction 

When the canal is entered, withdraw 
the st>let, and collect the fluid, as it drops 
from the needle, in a sterile test-tube 
Discard the first few drops, if they are 
blood-stained Not more than ounce 
(IS cc) of fluid should be withdrawn in 
case of an adult, not more than IH 
drams (5 cc) in case of a child, except 
when puncture is made to relieve intra- 
cranial pressure, when from 1 to XYz 
ounces (30 to 45 c c ) ma> be removed if 
necessary 

ADMINISTRATION OF SERA— For 
this purpose a s>ringe with a capacity of 
at lea^t 1 ounce (30 c c ) is required in 
addition to the other instruments men- 
tioned The puncture is made and cere- 
brospinal fluid equal to the amount of 
serum to be injected is withdrawn, the 
serum is then warmed and slowly in- 
jected through the needle employed for 
the puncture 

In tetanus from 2?4 to Sj<2 drams (10 
to 20 c c ) of antitetamc serum are injected 
into the cauda equina, the fibers of which 
are purposely wounded, into the nerves 
of the brachial plexus, if the infected 
site IS upon the upper extremity and sub- 
cutaneously in the neighborhood of the 
wound 

In cerebrospinal meningitis from 1 to 
154 ounces (30 to 45 c c ) of serum are 
injected into the third or fourth lumbar 
space, after a like amount of cerebro- 


spinal fluid has been withdrawn These 
injections are repeated, at intervals of 
from twelve to twenty-four hours, for 
three or four days Return of symptoms 
demands a renewed course of injections 
Koplik substitutes for the syringe a glass 
funnel having a capacity of 5j4 drams 
(20 c c ) attached to the needle by rubber 
tubing W 

LUMINAL — Luminal (phenylethyl- 
barbitunc acid) differs, chemically, from 
veronal (diethylbarbitunc acid) in that 
one ethyl group is replaced by one 
phenyl group It occurs as a white, odor- 
less, slightly bitter powder, soluble in 
ether, alcohol, chloroform, and in alkaline 
solutions, slightly soluble in hot and 
almost insoluble m cold water The dose 
of luminal, which is not official, is from 
3 to 5 grams (0 2 to 0 3 Gm ), increased 
if necessary to 12 grains (0 8 Gm ), which 
dose should not be exceeded 

Luminal-sodium (sodium phenylethyl- 
barbiturate), the monosodium salt of 
luminal, occurs as a white, crystalline, 
hygroscopic powder, readily soluble m 
water, and may be given hypodermically, 
in the form of a 20 per cent solution in 
boiled and cooled distilled water, in doses 
of from V/i to 5 grains (01 to 03 Gm ) 

PHYSIOLOGICAL ACTION —Lum- 
inal m moderate doses is an hypnotic In 
toxic doses it has a sedative action on 
respiration 

Death occurs by respiratory paralysis 
Luminal ib eliminated by the kidneys, al- 
though a small portion is probably de- 
composed in the organism No injury to 
the kidneys or stomach has been ob- 
served 

In experimental animals luminal pro- 
duces a deep quiet sleep, unaccompanied 
by untoward effects 

THERAPEUTICS — Luminal is em- 
ployed as an hypnotic in nervous in- 
somnia and in conditions of nervous 
excitement W 

LUNGS, DISEASES OF THE 

— ^The more important diseases of the 
lungs — bronchopneumonia, croupous 
pneumonia, asthma, etc — are treated 
m full under their respective headings 
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PULMONARY CONGESTION 

Congestion of the lungs typifies the 
hyperemia observed elsewhere in the 
organism, and may, therefore, be 
divided into two classes active and 
passive 

ACTIVE CONGESTION OF THE 
LUNGS 

SYMPTOMS — ^The symptoms vary 
with the intensity of the congestion 
and the amount of lung-tissue in- 
\olved Dyspnea, cough, frothy ex- 
pectoration, localized pain, wheezing, 
and accelerated breathing, owing to 
diminution of the caliber of the air- 
cells and deficient oxygenation, are 
usually observed, occasionally the 
expectoration is tinged with blood 
In rare cases there is acti\e pulmo- 
nary hemorrhage, followed by death 
All these symptoms may be observed 
in pulmonary congestion of malarial 
and gouty origin Death may also 
occur as the result of asphyxia, 
brought on by the mechanical block- 
ing of the tubes by excess of secretion 
The temperature rarely surpasses 
100° F , and the pulse is tense and 
bounding In favorable cases defer- 
\escence usually begins twenty-four 
to thirty-six hours after the onset of 
the acti\e symptoms 

Both lungs are usually involved, 
and in mild cases the hyperemia gives 
rise to appreciable signs only at the 
base Fine fremitus may be detected 
on palpation , the breath-sounds are 
bronchovesicular and unusually audi- 
ble, the expiration being prolonged 
and harsh Moist, subcrepitant rales 
attend the more severe cases, but 
these are also most evident toward 
the bases 

ETIOLOGY AND PATHOLOGY 
^Active congestion may occur as a 


primary disorder, especially in per- 
sons in whom the kidneys are dis- 
eased Exposure to damp and cold 
air while the surface is warm, as is 
the case during bicycle-riding, or pro- 
longed bathing in cold water may 
under these conditions bring on pul- 
monary hyperemia, which in rare 
cases assumes a gra\e form In the 
vast majonty of cases, howe\er, act- 
i\e pulmonary congestion is due — ^not 
to speak of the conditions such as 
pneumonia, pleurisy, bronchitis, etc , 
of which It forms an early stage — to 
the inhalation of steam, hot air, and 
other irritating factors It has also 
followed Molent emotions or fright 
In the latter case paresis of the vaso- 
motors IS probabh the most impor- 
tant pathological feature 

Congestion of the bronchial mucous 
membrane and the ah eolar walls, and 
the presence of bloody and frothy 
mucus on section, constitute about 
all the morbid conditions found 
/>osf mortem The ah eolar epithelium 
IS sometimes found granular and 
sw ollen 

TREATMENT — In cases due to 
exposure dry cups, mustard foot- 
baths, and opium internally, followed 
by a sahne purgative, usuall}’’ suffice 
to o\ ercome the h\ peremia w hen it is 
not se\ere In cases brought on by 
local irritants — steam, hot air, acid 
fumes, etc — the bromides in large 
doses are very effective W hen the 
d} spnea is se\ ere, how^ever, venesec- 
tion is indicated, especially if the pa- 
tient be large and plethoric a class 
of indi\ iduals in w hich acti\ e conges- 
tion IS apt to occur Wet cups should 
be used if venesection cannot be re- 
sorted to Tincture of veratrum 
viride or of aconite in small, but fre- 
quently repeated doses, and closely 
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watched, will then pro\e eftective in 
maintaining the pulmonary circula- 
tion at its normal level Nitroglyc- 
erin, by dilating the vascular tiee, 
tends greatly to reliev e the pulmonary 
congestion Morphine is of great 

V alue to rehev e the dj spnea and pain 
When there is any doubt as to the 
possible presence of pneumonia, 
creosote carbonate, in 5-minim (0 3 
Gm ) doses, in capsules, should be 
given ev’^ery three hours 

PASSIVE CONGESTION OF 
THE LUNGS 

The passive form is generally due 
to cardiac diseases, especiall}. those 
in which the mitral and tricuspid 

V alves are ini olv ed, and when dilata- 
tion and fattj degeneration are pres- 
ent It may also occur as a complica- 
tion of cerebral lesions and as a result 
of asphyxia Tumors maj also give 
rise to passive congestion by pressing 
upon a large venous trunk Briefly, 
it may be caused by any condition 
capable of damming back the blood in 
the lungs 

SYMPTOMS — The symptoms ot 
this condition do not vary greatly 
from those ot active congestion, but 
they do not appear suddenly, the 
progress of the pulmonary disorder 
depending upon that of the causative 
affection In heart disease, for in- 
stance, the dj spnea onl) appears 
when compensation begins to fail In 
pulmonary tumor acti\ e symptoms 
only occur when the pressuie of the 
neoplasm is sufficient to cause a de- 
gree of vascular stenosis for w^hich 
collateral circulation cannot compen- 
sate Cough and the expectoration 
of frothy and blood-stained serum, 
which upon examination is found to 
contain pigmented alveolar epithelial 


cells, constitute the characteristic 
signs of this form of hyperemia 
ETIOLOGY AND PATHOLOGY 
— ^The congestion being due to me- 
chanical impediment to the flow of 
blood through the vessels, the latter 
are distended and the whole lung is 
enlarged The vascular engorgement, 
the blood being dark and venous, 
causes the pulmonary tissue to be- 
come erect, firm, and resisting When 
cut. It appears reddish brown, hence 
the name “bro-vtm induration’" often 
given to this condition There is 
marked increase of the connective- 
tissue elements and distention of the 
smaller vessels and alveolar capil- 
laries, edema being commonly pies- 
ent The alveolar walls are filled 
with cells containing alteied blood- 
pigment, while their cavity contains 
epithelial cells in various stages of 
metamorphosis 

The moibid process starts at the 
base and gradually extends upward 
until, in some instances, the entire 
lung is involved 

TREATMENT — The treatment is 
obviously that of the causative dis- 
ordei a change of posture from dor- 
sal to lateral or ev en ventral some- 
times affoids relief temporarily If 
possible, the patient should avoid the 
recumbent position, and the condition 
may be greatly improved by free 
venesection 

When bleeding cannot be resorted 
to, veratrum viride, 5 minims (0 3 
c c ) ev’^ery ten minutes until the pulse 
softens, then every hour, is some- 
times very effective b> causing dila- 
tation of the vessels of the splanchnic 
area In desperate cases aspiration 
of the right auricle may be tried 
when blood cannot be obtained from 
the arm 
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hypostatic congestion 

This IS a form of passne conges- 
tion m which the blood accumulates 
m the posterior and inferior portion 
of one or both lungs, as a result of 
great prostration and debility 

SYMPTOMS —As noted by 
Piorry, hypostatic congestion maj be 
suspected when old and debilitated 
patients, contrary to their custom, 
sleep with opened mouth This sus- 
picion becomes confirmed when 
slight cyanosis indicates that proper 
oxjgenation of the blood is not 
taking place Edema of the lower 
extremities is observed late in the his- 
tory of the disease In a large propor- 
tion of the cases, however, these 
characteristic symptoms are not de- 
tectable, and the diagnosis has to be 
based upon the physical symptoms 
Slight dullness at the base of the 
lungs, feebleness of the respiratory 
murmur, and moist rales are the 
most marked of these, and suggest 
the presence of hypostatic congestion 
when other active symptoms attend- 
ing inflammatory disorders of the 
lung are not present 

ETIOLOGY AND PATHOL- 
OGY — This form of congestion is 
generally observed in elderly people 
who are obliged, through disease, to 
lemain a long while in the dorsal 
position The shoulders being raised 
by the pilIow^s, the blood normally 
accumulates in the bases Chronic 
diseases, long-continued fevers, and 
cardiac disease attended by weakness 
of the heart-muscle may thus favor 
the dev elopment of the disease 
Fractured limbs in the aged may also 
prove indirectly causative if the pa- 
tient is allowed to remain in bed 
beyond a certain time The lesions 
resemble those of a mild lobular 


pneumonia The capillaries are en- 
larged, the air-cells more or less col- 
lapsed, and the lung-tissue is dark 
led, dense, and engorged with blood 
and serum a condition which has 
been termed “splenization ” 

TREATMENT — ^The prev ention 
of hypostatic congestion should be 
an important feature of the measures 
adopted in cases of paraly sis, pro- 
tracted tuberculosis, cancer, fracture, 
typhoid fev er, etc , especially when 
these occur in old subjects The 
posture should be frequently changed 
not only from side to side, but also 
in respect to the elevation of the 
shoulders The semiprone position — 
the patient ly mg wnth one side of his 
abdomen touching the bed — is a use- 
ful one to prevent or reliev'e the local 
engorgement, but he should be al- 
lowed to leave his bed as soon as at 
all practicable 

It is important to sustain cardiac 
action, this may best be done by 
means of strychnine, nitroglycerin, 
caffeme, digitalis, or pituitary gland 
Two grains (0 13 Gm ) of the latter 
w ith %o gram (0 0016 Gm ) of 
strychnine every four hours are valu- 
able in such cases 

PULMONARY ABSCESS 

Although abscess of the lung is 
almost always associated with pul- 
monary tuberculosis and rarely vv ith 
lobar pneumonia it may'^ also be the 
lesult of other local or neighboring 
pathological processes and injuries 

Mechanical injuries, such as frac- 
tured ribs and penetrating wounds, 
may cause abscess of the lung, espe- 
cially in cases in which the vitality 
and, therefore, resistance to bacterial 
growth are below normal Gangrene 
as a complication of pulmonary ab- 
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scess has been considered under 
Chest, I^jories of, m the third 
volume 

SYMPTOMS AND DIAGNOSIS 
— When, in the course of pyemia or 
any other infectious disease in which 
the lungs are not primarily, involved, 
localized distress in one or both lungs, 
shortness of breath, etc , and a rise in 
temperature appear, abscess of the 
lung IS a possibility It can only be 
verified, however, by the presence of 
pus m the sputa These are usually 
3 ellowish green and emit an offensive 
odor, though less so than in gangrene 
or putrid bronchitis At times they 
assume a reddish or brownish tinge 
and contain shreds of tissue which, 
microscopically examined, often prove 
to be elastic fibers Blood-corpuscles, 
alveolar epithelium, crystals of mar- 
garin, cholestenn, mold-fungi, and 
various bacteria, according to the 
causative maladj, may also be found 
in the secretions Chills and suppura- 
tiv e fev er are often present There 
IS a leucoc>tosis 

In abscess occurring as complica- 
tion of acute pneumonia there is an 
intermittent rise in the temperature, 
usualh about the time of the crisis, 
and marked prostration appears At 
hr'.t pli> sical examination affords but 
little information, though the signs of 
consolidation persist When an ab- 
scess of large size opens into the 
bronchi, however, the signs of a 
cav It}' as witnessed m tuberculosis 
present themselv es The history of 
the case and the presence of the 
cavitj afford opportunity for a cer- 
tain diagnosis 

The history of the case aids in 
establishing the diagnosis A pre- 
vious pneumonia or septicopyemia 
would be strongly corroborative 


Tuberculosis is differentiated by its 
history, the smaller amount of pus in 
the sputum, and the usual sputum 
tests 

ETIOLOGY — ^Acute pneumonia 
(lobar and lobular) is the disease in 
the course of w^hich pulmonary ab- 
scess most frequently occurs next to 
pulmonary tuberculosis, but, at best, 
even here it is not a frequent com- 
plication, suppurative infiltration be- 
ing the rule, and when abscess does 
occur it IS usually comparatively 
small and multiple Abscess is, how- 
ever, a frequent sequela in all forms 
of inhalation and deglutition broncho- 
pneumonia Septicemia or pyemia 
may also be accompanied by abscess 
of the lung through infectious emboli 
It is especially liable to occur in per- 
sons in whom the general health had 
been poor before the onset of the 
causative affection, and in lymphatic 
or alcoholic subjects 

In some forms of bronchopneu- 
monia It is said to be frequently ob- 
served It occasionally presents itself 
as a complication of abscesses in 
neighboring structures, the liver par- 
ticularly, the pleural cavity, and of 
tumors and cysts 

PATHOLOGY — The local lesions 
are merely those of an ordinary ab- 
scess, containing micro-organisms, 
these vaiymg, as stated, with the 
nature of the causative disease 
Streptococci, the Diplococcus pneu- 
monice, and Fnedlander’s bacillus 
among others have been observed 
The most frequent location (80 per 
cent ) is in the lower lobes The size 
of the abscess may vary greatly from 
that of a chestnut to that of a large 
orange The walls of the abscess are 
irregular and shreddy An abscess of 
long duration shows a dense limiting 
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peripheral membrane, and closed ab- 
scesses considerable acatncial tissue 
a clear indication of the tendency to 
resolution of these abscesses if the 
general health can be improved Pul- 
monary abscesses may rupture into the 
pleura, pericardium, or peritoneum 
PROGNOSIS — ^The prognosis of 
pulmonary abscess other than that 
due to tuberculosis has somewhat im- 
proved since paracentesis has been in- 
troduced In abscess complicating 
pneumonia the prognosis is not as un- 
favorable as would logically appear 
The prognosis becomes very un- 
favorable, however, when pulmonary 
abscess occurs as a comphcation of 
abscesses elsewhere 
The war has greatly increased the 
number of such cases, lung tissue be- 
ing particularly favorable for the 
growth of infective organisms intro- 
duced, with foreign bodies, by con- 
tinuity of tissue etc Such cases have, 
however, been reviewed under Chest, 
Injuries of, in the third volume 
TREATMENT — ^The main thera- 
peutic indication is the support of 
the patient’s strength by the use of 
tonics, stimulants, antiseptics, and by 
forced feeding with light and easily 
digested foods Inhalation of anti- 
septic sprays (thymol, phenol, creo- 
sote) is beneficial In cases other 
than tuberculous ones the abscess, 
when superficially located, should be 
evacuated by aspiration or incision 
when the diagnosis is certain It will 
not only tend to prevent rupture into 
the neighboring cavities, but counter- 
act the tendency to mortal marasmus 
which an untreated abscess involves 
Artificial pneumothorax is recom- 
mended by C W Richardson in acute 
pulmonary abscess following operative 
work m the upper airtract 


The method of invasion may be 
either indirect, through the lymphatic 
or venous system from the wound 
surface, or direct through the inspira- 
tion of pus or bacteria-laden caseous 
material into the pulmonary tract 
Medical treatment gav e a mortality of 
60 per cent , surgical treatment a 
mortality of 30 per cent , and artificial 
pneumothorax if employed while the 
abscess is soft and compressible, will 
result in cure B W Richardson 
(Laryngoscope, Julj, 1916) 

Of 10 cases of abscess of the lung 
following excision of the tonsils, and 
operations on the accessory sinuses, 
treated by artificial pneumothorax, 2 
died, 2 were temporarily improved, 
and 6 were cured The prognosis is 
poor under medical treatment The 
infected organisms are earned into 
the lung from the held of operation 
by means of an infected clot with a 
resultant septic infarction The symp- 
toms appear from 4 to 10 days after 
operation Tewksbury (Jour ^mer 
Med Assoc , Feb 2, 1918) 

When occurring as sequel of pneu- 
monia with free expectoration an ex- 
pectant plan of treatment is best, un- 
less the process becomes progressive, 
in which case surgical measures are 
imperative In 25 cases of acute ab- 
scess following pneumonia reported 
by Eisendrath 24 patients recovered 
and 1 improved, in his chronic cases 
the results were less favorable 

In suppuration in pleura or lung 
early operative treatment is para- 
mount Unless the process is a mild 
metapneumonic empjema or the op- 
eration is done in an emergency on a 
child, the process should be amply 
exposed and thoroughly drained, then 
co\ered with a light simple dressing 
The writer warns against rinsing out 
the cavity at first, but says that a few 
weeks later it may be of advantage 
The pure pneumococcus processes 
have the best prognosis, tuberculous 
processes make the greatest demands 
on the patience and perseverance of 
both patient and physician He had 
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21 per cent cured, 52 6 per cent 
improved and 21 per cent deaths of 
his 38 patients in this group E E 
Pribram (\rchiv f klin Chir, Bd 
cm, Nu 4, 1914) 

The measures recommended under 
Fetid Bronchitis (q v ) are all indi- 
cated here 

PULMONARY HEMORRHAGE 

Pulmonary hemorrhage, or bleeding 
within the lungs, may be caused by 
various disorders and injuries, and 
erosion or rupture of the walls of the 
pulmonary vessels, large or small It 
may be most conveniently divided 
into two forms bronchopulmonary 
(bronchorrhagia) , in which the blood 
flow s into the bronchi and is elimi- 
nated through the mouth — consti- 
tuting hemoptysis, and pulmonary 
apoplexy (pneumorrhagia) , in which 
the blood accumulates in the pul- 
monarv parenchyma or the lung- 
tissue and the air-cells 

Bronchopulmonary Hemorrhage — 
Although this foim of hemonhage is 
one of the prominent sv inptoms ot 
pulmonarv tuberculosis, it is impor- 
tant to realize that the latter affection 
Is by no means the only one in 
which hemoptysis ma\ occui It is 
a compaiatnelv fiequent accompani- 
ment of cardiac disordeis, diseases of 
the nasal cav ities, phary nx, larynx, 
and trachea, aneurism , mensti nation , 
arthritism, puipura hemoirhagica, 
hemophilia , the Distomum pulmonale 
and other disorders, and severe in- 
juries of the thorax 

SYMPTOMS AND DIAGNOSIS 
— In rare cases the quantity of blood 
is so great that the flow occurs from 
the nose and the mouth simultane- 
ously In quantity the hemorrhage 
usually varies from 1 ounce (30 c c ) 
to a pint (500 c c ) Fatal hemor- 


rhage may occur in a cavity without 
hemoptysis (Osier) Again, it may 
be swallowed as rapidly as it reaches 
the laryngeal aperture, enter the 
stomach, and be regurgitated But, 
in the majority of cases, the flow is 
not great, the patient first experi- 
ences a warm, salty taste, then ejects 
more or less great quantities of bright- 
red, frothy blood It may be brought 
up with a cough, or suddenly fill the 
mouth and be expectoiated Small 
quantities may be brought up from 
time to time and merely permeate the 
saliva with films or streaks The 
first hemoptysis may prove to be the 
last, it may recur a few hours later 
or the next day When repeated 
hemorihages occur, the last sputa 
assume a dark aspect, this represents 
blood which has sojourned in the 
bronchi, and usually indicates an 
early cessation A small hemorrhage 
causes alaim in the patient, with 
mental agitation, dyspnea, a sensation 
of heat in the chest, cardiac palpita- 
tion, and other nervous symptoms, 
large hemorrhages give rise to the 
symptoms, of shock and those of 
sv mptomatic anemia and unconscious- 
ness not infrequently occur 

If It IS found that the spitting of 
blood occurred only after a prolonged 
bout of coughing, it is likely that the 
blood came from the nasopharj nx 
or pharynx If it occurred spon- 
taneously and if the first thing the 
patient \\ is aware of was the pres- 
ence of blood or a salty taste in the 
mouth, and if the hemoptysis went 
on for some hours or days and was 
not small m amount, tuberculosis of 
the lungs IS the probable cause If 
the patient is a child, care should be 
taken to exclude the presence of en- 
larged tonsils and adenoids, on the 
one hand, and of chronic bronchitis, 
on the other, before making the diag- 
nosis of pulmonary tuberculosis The 
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other physical signs present will be 
of the greatest service in diagnosis, 
and in doubtful cases particular care 
should be given to the examination 
of the nose, nasopharynx, lungs, and 
heart Not less important is the ex- 
amination of the sputum for tubercle 
bacilli and for fragments of elastic 
tissue from the lungs, in any doubt- 
ful case Should the examination 
prove negative, it must be repeated 
se\erai times before the exclusion of 
pulmonary tuberculosis is justifiable 
If the patient complains of spitting 
up streaks of blood every morning 
when he gets up, and at no other 
time, then he probably has chronic 
rhinitis if an adult, enlarged tonsils 
and adenoids if a child 
The amount of blood expectorated 
is of some, though relatively limited, 
value from a diagnostic point of 
view A copious hemoptysis from 
several fluidounces to several pints 
suggests tuberculosis, aneurism, or 
bronchiectasis, a moderate hemop- 
tysis, tuberculosis, or mitral dis- 
ease, from the spitting up of streaks* 
of blood no diagnostic deduction can 
be drawn (N Y Med Jour, from 
Pract , Nov, 1911'^ 

Blood from the pulmonary tract 
is usually thoroughl> mixed with the 
sputum and is bright red and foamj 
When this is swallowed and then 
vomited fresh foamy blood gener- 
erally comes with it, showing that 
it IS not true hematemesis The pa- 
tient often imagines the amount of 
blood lost as far abo\ e what it really 
IS, he must be tranquilized at all 
costs and all persons that cannot be 
relied on must be excluded from 
the room whether hemorrhage was 
slight or se\ere The family can 
be reassured that with tuberculosis 
hemoptysis is rarel> fatal Grober 
(Deut med Woch , Feb 26, 1914) 

A moderately large or a severe 
hemoptysis, other gross causes being 
excluded, suggests a tuberculous, ac- 
tively e\oluti\e tuberculous lesion the 
exceptions being cases of rapidly 
healing or abortive tuberculosis 
Glover (Practitioner, Aug, 1918) 


Besides pulmonary tuberculosis 
(see TtBERCLLOSis), of which pulmo- 
nary hemorrhage is one of the promi- 
nent earlier symptoms, and the dis- 
eases — such as purpura hemorrhagica, 
hemophilia, scur\3’’, malignant infec- 
tious diseases, hepatic cirrhosis, etc — 
that are often attended b\ this sjmp- 
tom, hemoptj sis maj’’ occur m the 
following disorders — 

Cardiac Disorders — Hemoptysis 
frequently occurs when \al\ular dis- 
orders in\olMng stenosis are present, 
and especially when the mitral and 
aortic \al\es are diseased Besides 
the general symptoms of the cardiac 
affection, the character of the blood 
assists in establishing the diagnosis 
Instead of being bright red and frothy , 
as in tuberculosis, it is, as a rule, 
dark and more or less mixed with 
mucus It does not present itself in 
the mouth in sudden jets, but usually 
comes up as w ould mucopurulent 
sputa Again, the hemopty sis con- 
tinues se\ eral w eeks, sometimes with- 
out causing untoward symptoms 
Menstruation — Hemopty sis some- 
times replaces menstruation in wom- 
en (Mcarious menstruation) The 
hemorrhages are then peiiodical, or 
they may^ be obser\ed as a sequel to 
the menopause and occur repeatedh , 
also at regular inter\als All such 
cases should be watched, debihty’^ and 
A ulnerability" of the pulnionaiy struc- 
tures being at times either concomi- 
tant or resulting conditions undei 
such circumstances Periodical he- 
mopty sis IS occasionally observed 
after removal of the o\ aries In hys- 
terical hemoptysis the hemorrhage is 
slight and pus-cells are absent, but 
there is present a considerable amount 
of squamous epithelia, leptothrix, and 
food remnants (Strumpell) 
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Nasopharyngeal Disorders — These 
are frequenth attended b\ slight 
hemorrhage, as a rule, the blood is 
brownish and the symptoms of 
chronic nasopharyngitis or other local 
disorders may be present Tumors, 
especially fibroma and sarcoma of the 
nose and nasopharynx, may give rise 
to copious hemoptysis, but recurrent 
epistaxis often attracts attention to 
the seat of the disease In epistaxis 
the blood may enter the nasopharynx, 
cause cough, and be expelled, as m 
hemoptysis In a case of my own, 
copious recurrent hemorrhage was 
tiaced to an ulcer in the pharyngeal 
■\ ault, which proved to be tuberculous 
Vances of the pharynx and lingual 
tonsil occasionally rupture, and may 
give rise to a copious flow of blood 

Vances at the base of the tongue 
were responsible for the supposed 
hemoptysis in 68 cases on record, and 
these varices occurred in the phar- 
ynx in 3 similar cases In other 
cases the hemorrhage came from the 
lar>nx, which was merely congested, 
or the bleeding was of neuropathic 
origin a menstrual manifestation of 
a tendency to hemophilia, or a symp- 
tom of chronic nephritis or liver 
disease Garel and Gignoux (Lyon 
med , Dec 24, 191 Ij 

Laryngeal Disorders — In cancer 
and sarcoma of the larynx, angular 
foreign bodies in the laryngeal ca\ity, 
rupture of a superficial vessel, espe- 
cially after straining or vomiting and 
laryngitis sicca, hemoptysis is of 
occasional occurrence Here, also, 
the blood usually comes up as would 
ordinary mucus, but it is often un- 
mixed and distinctly arterial When 
due to the presence of tumors, shreds 
of detritus are often coughed up 
simultaneously 

Aneurism — ^This is not an uncom- 
mon cause of hemoptysis, through 


the pressuie exerted by the aneuris- 
raal mass upon the pulmonary struc- 
tures and erosions of their tissues 
The trachea is frequently pressed 
upon in this manner by aortic and 
innominate aneurisms and the bleed- 
ing spot may occasionally be located 
with the aid of the laryngoscope 
Aneurisms of the pulmonary artery, 
when they rupture, suddenly fill the 
lung with blood, causing death 
Aortic aneurisms may also rupture 
into the bronchial tract The blood is 
ejected in mouthfuls and the second- 
ary manifestations — palloi, uncon- 
sciousness, etc — rapidly follow 

Vascular Fibrosis — In atheroma- 
tous degeneration, especially in el- 
derly persons, the pulmonary capil- 
laries and small vessels of the bronchi 
sometimes yield, giving rise to a more 
or less copious flow This form of 
hemoptysis has been called by Sir 
Andrew Clark “arthritic hemop- 
tysis,” since It is usually met with 
in arthritic subjects It has occa- 
sionally proved fatal, but, as a rule. 
It constitutes a benign form of 
hemoptysiis 

Emphysema — This affection is 
sometimes attended by hemorrhage 
The blood, unless the quantity be 
great, is not brought up as it leaves 
the ruptured capillaries, it usually 
sojourns some time in dilated alveoli, 
and IS coughed up in thick masses, 
which sometimes assume the shape of 
the smaller tubes and are voided as 
casts 

Thoracic Injuries — Blows upon the 
chest, besides penetrating and crush- 
ing wounds, often cause hemoptysis, 
which may continue several days 
(See Thorax, Injuries of ) 

Unassignable Causes — Finally, re- 
current hemoptysis sometimes occurs 
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Without apparent cause, notwithstand- 
ing careful search, and the subject, 
after a period of great anxiety, does 
not find his health to have been im- 
paired, and lives many years — some- 
times as a standing negation of an in- 
judicious and hasty diagnosis Now 
that microscopic examination of the 
sputum alone forms the basis of the 
decision when tuberculosis is sus- 
pected, such errors are not as fre- 
quent Cases of this kind, howe\er, 
should be watched, and, if the pa- 
tient be weakly and anemic, measures 
tending to improve the general tone 
should be instituted and continued 
long enough to restore the patient to 
perfect health 

The frequency of hemoptysis m 
Asiatic troops and workmen from 
Indo-China and other Oriental coun- 
tries was noted by the writers They 
recall, however, that bronchitis in an 
Asiatic that drags along and is ac- 
companied by blood in the sputum, 
calls for hospital care and strict dis- 
infection of the sputum, as it is liable 
to contain the eggs of the Paragonimus 
westermanm or Dtstoma ringert They 
insist that the discovery of disto- 
matosis of the lungs is a warning to 
deport the patient if his condition 
permits These are the only means to 
prevent de\elopment of foci of endemic 
distomatosis Salomon and Neveu 
(Revue de Med, Nov -Dec, 1916) 
Pulmonary Apoplexy (Pneumor- 
rhagia) — This consists in extravasa- 
tion of blood into the air-cells and 
interstitial pulmonary tissue, as a 
result of aneurismal rupture, pene- 
trating wounds, ulceration involving 
a large vessel, septicopyemia, cere- 
bral disease, and other conditions in 
which the pulmonary parenchyma is 
torn In circumscribed pneumor- 
rhagia the blood may be effused into 
the air-cells and the interstitial tissue, 
without laceration of the pulmonary 


parenchyma, as in cases of pulmonary 
embolism or hemorrhagic infarction 

Diffuse pulmonary apoplexv arises 
from a rupture of a thoracic aneurism 
that has become adherent to the lung- 
surface Its more usual course is 
traumatism, particularly penetrating 
wounds It IS more common in adult 
males 

As here understood, pulmonary 
apoplexy only applies to rarely ob- 
served cases m which the organ is 
overw helmed with blood, which 
gushes out of the mouth in great vol- 
ume Intense djspnea, collapse, and 
death follow in quick succession In 
some cases the hemorrhage is, so to 
say, localized, and the hemoptysis is 
not severe Soon, however, an ab- 
scess and at times gangrene appear, 
and the patient succumbs from sep- 
ticopj emia 

TREATMENT OF PULMO- 
NARY HEMORRHAGE —The 
treatment of pulmonary hemorrhage 
not only varies with the cause, but 
therapeutic measures addressed to the 
cardiovascular 'avstem at large are 
also necessary Examination of the 
upper respiratory tract, the naso- 
pharynx, the phaiy nx, the larynx, the 
trachea, the base of the tongue, etc , 
may reveal a bleeding spot and 
call for the local application of stjrp- 
tics, besides this, however, measures 
tending to reduce the vigor of 
cardiac action — rest, etc — must be 
resorted to A third class of thera- 
peutic indications are those calculated 
to prevent the recurrence of the 
hemorrhages 

If the hemorrhage is a copious one, 
the patient should at once be placed 
in a rechnmg position, his head being 
turned to one side to enable him to 
clear his mouth as fast as it is filled. 
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\\ hate\ er be the cause of the biced- 
mg, It cannot be clearlj established 
while It lasts, geneial measmes are 
therefore alone indicated foi the time 
being Se\eral remedies at present 
commonlj employed are more perni- 
cious than helpful, particularly eigot 
and the ice poultice Ergot increases 
\ ascular tension , the ice poultice con- 
tracts the peripheral vessels and 
causes engorgement of the deeper 
\essels 

Probably the most effective agents 
are morphine and atropme, gram 
of the former and %oo grain of the 
latter, gi\en together hypodermically 
At the same time, a large handker- 
chief, napkin, towel, or bandage 
should be tightly wound around each 
extremity, as near the trunk as pos- 
sible, to momentarily arrest the re 
turn of the \enous blood to the 
thoracic organs This procedure, if 
properl\ earned out, at once reduces 
the pulmonary engorgement and usu- 
ally arrests the flow unless it is over- 
w helming Nitrite of amyl is anothei 
leniedv which acts ptomptly Fish 
repoiis exLelleut lesults fiom the in- 
halation of chloroform in 19 cases 
He uses from J/j to 1 fluidram (2 to 4 
c c ) at once, later, the inhalation of 
15 or 20 drops e\ery hour is used foi 
seteral days Foxwell ad\ises vene- 
section w hen venous congestion is 
present, combined with measuies that 
confine the blood to the systemic cir- 
culation (nutritious food, large doses 
of the nitrites, hot foot baths, leeches 
to the anus, and ligatures to the 
thighs and arms) Anders has found 
dry cupping o\ er the chest of great 
ser\ice in cases dependent upon con- 
gestion, combined with the free use 
of iced dnnks and the eating of 
ice Wilkinson asserts that tuber- 


culin has prophylactic and curative 
action When these agents cannot 
be obtained, a tablespoonful of salt 
dissolved in a tumblerful of water 
generally arrests the flow when the 
bandages are also applied as stated 
The writer obtained excellent re- 
sults from the use of amyl mtnte in 
cases of hemorrhage due to bullet 
wounds of the lungs He used S- 
minim (03 c c ) pearls by inhalation 
When It is desired to maintain the 
effect, the writer administers nitro- 
glycerin and sodium nitrite in small 
and oft-repeated doses Sweet (Mili- 
tary Surgeon, Monthly Cyclop, May, 
1908) 

A combination of epmephnn, cal- 
cium chloride, and opium is almost 
specific in hemoptysis, other reme- 
dies ha\e been overrated Locally, 
ice and mustard are valuable If 
these fail, ipecac and tartar emetic 
may stop the flow Gilbert (Pans 
med , July 13, 1912) 

The subcutaneous injection of 40 
c c (1% fluidounces) of sterile gelatin 
solution causes a twenty-four hours’ 
rise in Mscosity of the blood by 14 
of original value, and reduces tend- 
ency to hemoptysis Cmunt (Med 
Klinik, Aug 25, 1912) 

Gratifjing results from intravenous 
saline infusion in SO cases, 5 c c (80 
minims) of a 10 or 15 per cent solu- 
tion of sodium chloride used Causes 
no pain and is entirely innocuous 
Where bleeding slight or moderate 
in the predominantly fibrotic form 
of lung tuberculosis it is always 
arrested In 21 cases of the 50, tend- 
ency to hemorrhage was perma- 
nently overcome A second and some- 
times a third injection are gnen on 
the same day as prophylactic against 
return of bleeding Muller (Beit- 
rage z Klinik der Tuberkulose, Bd 
xxviii, Nu 1, 1913) 

First determine the patient’s 
blood-pressure If this is less than 
110 he gives an intravenous injec 
tion of 0 5 Gm (7j4 grains) of 
ergotm dissolved mice (16 minims) 
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of distilled water If the blood- 
pressure IS higher than 110 there is 
injected in addition 0 001 Gm (%4 
grain) of morphine hydrochloride 
A few minutes after the administra- 
tion the cough and hemoptysis cease 
Garmagnano (Riforma Medica, Char- 
lotte Med Jour, Nov, 1913) 

Throughout, the patient should be 
kept absolutely quiet. He should be 
informed that his hemorrhage is not 
likely to prove lethal, and also en- 
joined against unnecessary coughing 
Excellent results have been ob- 
tained in hemoptysis by hypodermic 
injections of % to 1 gram (0 04 to 
0 06 Gm ) of emetme hydrochloride, 
and by hypodermic or mtra\ enous 
administration of pituitary extract or 
in the form of pituitrm, 8 minims 
(0 5 c c ) at a dose 

The results which the writer has 
obtained from the use of pituitnn in 
human beings suffering from hemop- 
tysis have been excellent In 10 
cases immediately following the in- 
jection of the pituitnn intravenously 
there was complete arrest of the 
hemorrhage, and the local physical 
signs over the area from which the 
blood was supposed to come were 
materially modified Rist (Bull et 
mem de la Soc med des Hopitaux 
de Pans, Apr 24, 1913) 

Subcutaneous injection in flank or 
thigh of 0 04 Gm (% gram) of eme- 
tme hydrochloride, dissolved mice 
(16 minims) of water, gave striking 
results m 20 cases Bleeding was 
constantly and immediately arrested 
There was no unfavorable accom- 
panying effect One should repeat 
the measure in twelve hours, again 
the next day, and if necessary sub- 
sequently, to make sure of prev’-ent- 
ing recurrence Flandm (Presse 
med, Sept 24, 1913) 

The writer has tried emetine in 8 
cases, but his experience was not so 
favorable as those previously re- 
ported He found that 2 or 3 injec- 
tions were necessary and larger 


doses The dose advocated by Flan- 
dm and Joltram is 004 Gm (% 
grain), but OOS to 006 Gm {% to 
1 grain) is none too much Even 
larger doses than this could be used 
to advantage Guerrero (Semana 
Medica, Dec 25, 1913) 

Nothing has such a rapid and 
effective action in arresting hemop- 
tysis as emetine \\ithout nauseat- 
ing or reducing the blood-pressure 
appreciably, the tendency to hemor- 
rhage IS arrested almost at once by 
injection of 0 04 to 006 Gm (% to 
1 gram) of emetine hydrochloride 
This occurred apparently irrespective 
of the cause of the hemoptysis, 
whether it was the result of a tuber- 
culous or pneumonic process or of 
perforation into a bronchus of an 
amebic abscess ot the liver Aubert, 
Bouyer, and Chaufford (Bull de 

r Acad de Med , Jan 20, 1914) 

Grunbaum admmisterb 2 mm*ms 
(0 12 c c ) of tincture of aconite 
(BP) e\ery hour until the pulse is 
reduced below 65 or becomes irregu- 
lar, or the blood-pressure falls be- 
low 90 mm of mercury 

After the hemorrhage has ceased, 
the patient should remain where he 
IS an hour or so, then be carried on 
a litter to a cool room He should 
not be allowed to speak Fainting 
tends to assist the formation of a 
clot, and the patient, as a rule, re- 
covers his senses within a short time 
The bandages should be remo\ ed 
gradual!} , fifteen minutes being al- 
lowed to elapse between each opera- 
tion, so as to a\oid a sudden tension 
of the pulmonary arteries Aconite 
or veratrum viride may then be used 
with ad\antage 

The diet should be light, and easily 
digested food should be selected 
Alcoholic and other stimulants should 
be strictly forbidden Large quanti- 
ties of liquid of any kind and hot 


6—29 



450 


LUNGS, DISEASES OF THE (SAJOUS) 


be\erages tend to bring on a recur- 
rence of the flo'w To assist in pre- 
\enting this, the formation of a clot 
should be encouraged , this is best 
accomplished by calcium chloride, 10 
to 15 grains (0 6 to 1 Gm ) every two 
houis in ghcerin, or calcium lactate, 
30 grains (2 Gm ) in solution, three 
times a day Sahne purgatives are 
\aluable to reduce vascular tension, 
but they should not be utilized when 
the patient has been greatly weak- 
ened by the hemorrhages if other 
measures are effective Magnesium 
sulphate in the dose of 1 to 2 ounces 
(30 to 60 Gm ) is frequently used 

The tuberculous who spit a little 
blood morning or night, and none the 
rest of the day, almost always have 
some circulatory trouble Let them 
drink water and live on a vegetarian 
diet, and 9 out of 10 will lose the 
last trace of blood in forty-eight 
hours Forced feeding is injurious 
for the tuberculous with a cardiac 
taint, they should drink as little as 
possible with their meals, to prevent 
distention of the stomach and its in- 
jurious action on the heart When 
the patients once realize the beneht 
from these rules, they apply them 
habitually eating little meat, masti- 
cating with special care, and drinking 
water only between meals Sabourin 
(Arch gen de med , Aug, 1912) 

The hemoptysis observed in elderly 
persons, and due to vascular disorders, 
IS, according to Sir Andrew Clark, 
aggra\ated or maintained by the fre- 
quent administration of large doses 
of strong astringents, by the applica- 
tion of ice-bags to the chest, and by 
indulgence in liquids to allay the 
thirst created by the astringent The 
treatment found most successful by 
him in these cases is diet, quiet, re- 
stricted use of liquids, stilling of the 
cough, calomel, salines, alkahes with 
iodide of potassium, and frequently 


renewed countenrntation (See also 
Tuberculosis ) 

In all cases the cessation of hemor- 
rhage should not interrupt treatment, 
as in many cases there is a tendency 
to recurrence For small and re- 
peated hemorrhages, turpentme and 
aromatic sulphuric acid are indicated 
The use of stimulating food, tobacco, 
alcoholics, and all physical and men- 
tal strain should be forbidden Bron- 
chial irritation should be avoided, and 
attacks of bronchitis, though mild, 
should be carefully treated An m- 
land climate is advised, with mod- 
erate exercise and abundant nutn- 
tious food 

PULMONARY EMBOLISM 
(HEMORRHAGIC INFARCTION, 
EMBOLISM OF THE LUNG) 

This consists of a mechanical ob- 
struction of one or more pulmonary 
arteries by an embolus or thrombus 

SYMPTOMS — While a diminu- 
tive infarction may pass unnoticed, 
complete occlusion of a large pulmo- 
nary artery may occasion instant 
death Symptoms arise when the em- 
bolus does not completely fill the 
lumen of the artery invohed, or when 
the latter is not of sufficient size to 
completely disturb the pulmonary 
circulation, even though the vessel 
be completely occluded Under these 
circumstances, dyspnea is experi- 
enced It gradually increases in se- 
venty, and may be preceded by un- 
consciousness and convulsions The 
patient gasps for breath and indicates, 
by his frantic efforts to inhale, the 
intensity of his suffering The pulse 
becomes weak and thready , the skin 
is cold and clammy and is covered 
with sweat Severe localized pleuritic 
pain and a hard and harassing cough 
are usually present, and the patient 
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expectorates masses of bloody or 
dark gelatinous mucus This re\eals, 
upon microscopic examination, pe- 
culiar large lymph-cells resembling 
alveolar cells and containing blood- 
corpuscles These giant cells are 
thought to transform the blood-cor- 
puscles into pigment-matter They 
are seen especially in cases of heart 
disease, and are known as the ‘cells 
of heart-failure” (Whittaker) \s 
the case progresses, local suppuration 
with metastatic abscesses occurs, and 
all the evidences of pyemia may 
appear Dissolution of the thrombus 
may take place and the abscesses may 
undergo resolution, but, as a rule, the 
prognosis is serious 

Tragic deaths from pulmonary em- 
bolism, both after operations and 
confinements, are due principally to 
a hyperfibrinous blood All patients 
should drink water freely He 
also urges that the position of the 
patients be changed frequently and 
tha* they move their limbs freely as 
soon as possible, and that they sit on 
a chamber in bed to pass water and 
mo% e the bowels Lying on the back 
for ten days, with the blood getting 
more clottable daily is a very good 
way to bring about thrombosis and 
death by embolism when the patient 
begins to move about Pulmonary 
embolism is rare, only 47 deaths hav- 
ing occurred from it at the Mayo 
Clinic in 63 000 operations \ L 
Smith (Brit Med Jour June 8 1918) 

DIAGNOSIS — When associated 
with the symptoms enumerated, — 
djspnea, syncope, blood> expectora- 
tion, etc , — the phy sical signs assist 
in establishing the diagnosis But 
they are only clearly obtained when 
the lesion is not too deeply seated 
A localized consolidation giving rise 
to dullness under percussion, bron- 
chial respiration, increased fremitus, 
moist rales, and a fnction-sound. 


when the tension is near the pleura, 
represent the only signs which mav 
be attributed to the embolus, all 
others being due to conditions de- 
veloped secondarily 

ETIOLOGY AND PATHOLOGY 

— Pulmonary embolism is due to 
stasis, in the majority of cases, the 
primary factor being a pulmonary or 
cardiac affection The infarct gen- 
erally consists of a wedge-shaped 
mass of leucocytes and red corpuscles 
w ith its base usually at the pleura, 
which soon becomes dull looking and 
covered with fibrin It is usually 
firm, airless, and black or brownish 
and varies in size from that of a 
cherry to that of an entire lobe, since 
in some cases the entire vascular sup- 
ply of a lobe is involved Its en- 
velope IS formed of a thin film of 
fibrin Hemorrhagic infarctions often 
develop near the pleura and at the 
back of the lower lobe They may 
be single or multiple and may involve 
the greater part of the lobe, though 
usually they are about the size of a 
walnut Their seat of election is at 
the back of the lower lobe Leuco- 
cytes and red blood-corpuscles are 
present m the air-cells and in the 
alveolar septa Collateral congestion 
and edema are usually present , sel- 
dom IS there consolidation of the 
lung 

In 50 per cent of cases of puerperal 
embolism of the lungs the women 
were under 30 post operatn e em- 
bolism generally occurs m patients 
more ad\anced m >ears Embolism 
of a large \essel is generally readil> 
diagnosed e\ en when it is impossible 
to disco\er the primary thrombus In 
65 per cent of the cases death oc- 
curred wnthout the slightest clinical 
warning In 66 per cent of all the 
kno\n cases of fatal embolism of 
the lungs the main trunk or one or 
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both of the mam branches was 
plug'ged b> the embolus, so that 
the anatomical conditions would ha've 
favored its removal In 64 per cent 
ot the caseis fifteen minutes or more 
elapsed between the first symptoms 
of pulmonary embolism and the pa- 
tient’s death, so that there might 
ha\e been time to do the Trendelen- 
burg operation On the whole, the 
conditions are more fa\orable in the 
puerperium for the operation for 
pulmonary embolism than when the 
embolism follows an operation Vogt 
(Jour Amer Med A.ssoc , from Zeit 
f Geburts u Gynak , Bd Ixxiii, Nu 
1, 1913) 

Of 45 cases of death from embolism 
following operation, 38 occurred after 
abdominal operations It rarel> oc- 
curs under 30 ^ears of age and is 
most frequent aboA e 45 3 ears In 
\iew 01 the frequenc> ot cardiac and 
\ascular changes in such persons 
the\ may be regarded as causative 
agents m a large number of cases 
According to the autopsy findings 
the source of the embolus after lapa- 
rotomies and after operations for 
hernia or upon bladder or rectum is 
often to be found in the hjpo- 
gastric and femoral -vein, and not 
rarel> in the \cna saphena or 
spermatic \ein Ihilmonary em- 
bolism in one-h ilt the cases oc- 
curred trom four to tourteen days 
after operation In one-halt ot the 
cases the p iticnt died within ten 
minutes attcr the lodgment ot the 
emlicjliiN The luthor re girds it as 
iinprob ible th it intcction is the 
cause of the postoper iti\ e throm- 
bosis preceding the embolism and 
considers reduced c irdi ic aetiMty 
and circulator\ disturbances associ- 
ated with the operation and post- 
operatu e period as the essential fac- 
tor in many rases G Petren (Beitr 
z klm Chir, Bd 84, Hft 2-3, 1913) 

Personal experience which con- 
firms Brauer’s statement that em- 
bolism may occur from air getting 
into a pulmonary vein without com- 
ing directly from the exterior It is 
immaterial whether the embolism is 
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caused b^ oxygen, nitrogen, or air, 
and It IS probable that certain cases 
published as pleural epilepsy were in 
fact cases of air embolism F Jessen 
(Deut med Woch , June 26, 1913) 

In embolism of the pulmonary 
artery the exertion which causes the 
embolism is one in which the ab 
dominal muscles are strongly con 
tracted, especially turning over with- 
out help in bed during convalescence 
from a major operation, or move 
ments of the arms or legs Physical 
rest is, therefore, the main point in 
w^arding off further embolism if the 
patient has survived the first symp- 
toms Patients should not be al 
lowed to get up soon after an opera 
tion on the pelvis Grober (Deut 
med Woch, Feb 19, 1914) 

TREATMENT — This can usually 
only be symptomatic, the patient’s 
strength being sustained and his 
position so adjusted as to facilitate 
respiration, this is usually best ac- 
complished b} elevating the upper 
part o£ the body In addition to abso- 
lute rest of the body and relief of 
the distressing symptoms, treatment 
should be diiected against the causa- 
tn e disease Dyspnea and pain may 
be relieved by the use of morphine 
and atropine or heroin Gessner 
lecommends hypodeimic injections ot 
ether 01 morphine 

Where embolism has actually taken 
pHce the following symptomatic 
measures will 'ilone prove of value — 
To overcome dyspnea and the tend 
ency to sjmeope injections of cam- 
phor nnd ether should be given every 
hour — 

B CamphoicB 5v (20 Gm ) 

Athens f3\iss (25 cc) 

Olei olives sterili- 
safi q s ad f 5 iiiss ( 100 c c ) 

M Sig Give hourly injections of 
30 minims (2 c c ) 

One or two liters of oxygen should 
simultaneously be injected under the 
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skm, and their effect kept up with 
repeated oxygen inhalations 

Next, dry cups should be applied to 
the chest, and, if hemoptysis is not 
marked, from 4 to 6 of the areas may 
be scarified on the side that is sub- 
jectively painful Venesection is in- 
dicated only where there are evi- 
dences of pulmonary edema W here 
pain IS not relieved by the cupping 
an injection of morphine should be 
given, to be immediately followed by 
one of ether or sparteine 

Cough, which is generally marked, 
should be assiduously combated, as 
It increases d>spnea and favors 
hemoptysis — 

Extracti opii gr % (001 Gm ) 
Extracti hyoscy- 
ami, 

Ejitracti stra- 

mojm aa gr (OOOS Gm > 

Fiat pilula no j 

Sig One pill every two or three 
hours 

To prevent, in so far as is possible, 
suppuration or gangrenous degenera- 
tion ot the infarct, a tablespoontul oJt 
the following mixture may be placed 
in a vessel containing water that is 
kept boiling — 

B Ole I thy mi, 

Olei eucalypti, 

Olet terebifithuice aa fSiiss (10 cc) 
Tincturce benaoini (30 cc) 

Alcoholis q s ad fSviij (250 c c ) 
Misce 

Another av ailable procedure is to 
pass the oxygen that is being inhaled 
bv the patient through the following 
combination, contained in a flask — 
Thxmohs gr xlv (3 Gm ) 

Eucalyptolis irtlxxv (5 c c ) 

Phenohs gr Ixxv (5 Gm ) 

Alcoholis absoluti fSiv (12S cc) 
Aquce q s ad Oij (1000 cc) 
Misce 

In exceptional cases surgical in- 
tervention — Trendelenburg's opera- 
tion — can be undertaken Oppenheim 
(N Y Med Jour, from Progres 
med, Feb 15, 1913) 


If the patient survive^ the hrst 
hour, his pain and distress must be 
relieved with morphine Thi', is par- 
tu ular!> u-.cful in case of embolism 
m the smaller branches of the pul- 
monarv arterj, which often is accom- 
panied b> intense pain in the pleura 
This can be combated with ice or 
mustard, cold-water bandaging, or 
wet cupping Grober (Deut med 
Woch Feb 19, 1914) 

Surgical treatment has been at- 
tempted in a few cases bv Trendelen- 
burg and others, vv ith partial success 

One is justified in ittemptmg to 
remove the obstruction embolus, as 
Trendelerdnirg s and Siever => patients 
Ined afterward tor thirtv -seven and 
fiitecn hours and Kruger for over 
five dajs, succumbing tinall> to puru- 
lent pleuntis But it is useless to 
attempt operative removal or the 
enibolus if there is heart disease or 
wasting sickness Schumacher ( \r- 
chiv t kill! Chir, Bd ci, Ku 3, 1913) 

PULMONARY EDEMA 
DEFINITION —Edema of the 
lungs IS due to the escape of serum 
through the v asctilar vv alls into the 
alv eolai vv all and interstitial tissue 
It IS a secondaiv condition, is gen- 
erally^ associated with pulnionaiy con- 
gestion, and 3s tisualh bilateral 
SYMPTOMS — Edema appears and 
progi esses more or less insidiously, 
the d\ spnea resulting trom reduced 
respiiation being marked in propor- 
tion The respnation at fiist be- 
comes hurried , a feeling of suffoca- 
tion is expel lenced accompanied by 
consideiable anxiety and great mus- 
cular ettort to facilitate the respira- 
tory act Cv anosib soon appears if 
the effusion involves much intersti- 
tial tissue particularlv when col- 
lateral edema exists, and intense suf- 
fering IS sometimes witnessed The 
infiltration is usually^’ bilateial and 
ascends from the lower lobes 
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The sputum maj not be increased 
at first, but, as soon as the quantity 
of serum in the ah eoli becomes great. 
It becomes \er3 abundant and frothy 
and IS expectorated with great diffi- 
cult3 In some cases it is thin and 
water3 , in others it is sufficiently 
viscid to markedl3 increase the dysp- 
nea through lar3mgeal obstruction 
A pecuhantv of the sputum at this 
stage IS that it is more or less tinged 
with red, due to the presence of red 
blood-corpuscles It may also con- 
tain urea 

The pulse is generally rapid and 
feeble, the weakness increasing as the 
infiltration progresses No fe\ er is 
piesent unless due to an intei current 
or underl3 mg affection The ex- 
tremities become cold and the patient 
m extreme cases dies from heait-fail- 
ure and carbon dioxide poisoning 

Arterial tension in acute pulmonary 
edema Betore seizure, the minimal 
(diastolic) tension is raised and the 
maximal (sjstolic) tension is also 
\er-v high, during the seizure circu- 
lation IS suddenly modihed, and the 
two tensions decre isc, though not 
to the same degree \fter the 
seizure it death supervenes, the pulse 
tirst lieeomcs more incl more rapid, 
if not, the minim il tension remains 
about the same and the maximal 
tension increases It in i given sub- 
ject one notes a marked hyperten- 
sion, maximal and minimal a pro- 
phv lactic regime is indicated, salts 
should be diminished or withdrawn, 
a lactovegetanan diet ordered, and 
diuretic mineral waters given Am- 
blard (Presse med , Aug 12, 1911) 

Examination at once reveals the re- 
duced respiiator3' area, through in- 
spection, the motions of the chest 
being restricted , percussion shows 
dullness over the infiltrated regions 
and resonance — at times tympanitic 
— above, auscultation, eliciting moist 


raucous and submucous rales, with 
gurgling, with inspiration and at the 
beginning of expiration over the site 
of the edema, increasing as the in- 
volved tissues are approached The 
vesicular murmur is feeble or absent 
or there may be bronchov esicular 
breathing With Bianchi’s phonen- 
doscope the gradual progress of the 
edema can generally be traced with 
accuracy 

A recurring variety has been noted 
by Crummer, Riesman, and others, 
appearing without any apparent cause 
and not infrequently proving fatal 
The chief symptoms are agonizing 
dyspnea, cyanosis, cough, expectora- 
tion of fiothy, albuminous fluid, and 
profound prostration Recovery from 
an attack is frequent and sudden 
(Riesman) 

Three cases of acute diffuse edema 
of the lungs occurring in women in 
a fair state of health, suddenly and 
at night They were 48, SO, and 67 
years of age, respectively Two died 
One case might be considered as of 
cardiotoxic origin, the other 2 of the 
cardioneurotic type Previous ex 
aminations of the urine failed to show 
evidence of nephritis There was 
absence of the radial pulse m all 3 
for a time, le, greatly lessened 
blood-pressure Yount (So Calif 
Tract, Mar, 1911) 

In the writer’s twenty-seven years’ 
practice paroxysmal edema of the 
liinc,s was met with 4 times The 
it'ack most often commences with 
some irritation in the throat, tickling, 
and a feeling of dryness, with slight 
cough, and the patient has a fear of 
some serious happening He can not, 
dare not, he down, breathing at 
once becomes rapid, the face looks 
anxious and is pale There is gen 
erally, but not always, some cyanosis 
with the pallor The skin is cold 
and moist, breathing is oppressed 
and urgent, cough grows more dis- 
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tressing, and there is some expec- 
toration of frothy, coagulable fluid, 
frequently blood-stained, the chest is 
rapidly filled with noisy rales, the 
pulse IS small and quick, expectora- 
tion at times becomes profuse This 
condition continues for, perhaps, 
half an hour to an hour and a half, 
then gradually disappears Flemming 
(Bristol Medico-Chir Jour, June, 
1913) 

DIAGNOSIS — The diagnosis is 
not difficult, owing to the compara- 
tive suddenness of the onset, the de- 
marcation between the free and the 
infiltrated areas, and the absence ot 
fever 

Bronchopneumonia — ^This affection 
presents some points of resemblance, 
but the fever is marked and the 
physical signs are different, no clear 
distinction being traceable between 
the affected and non-affected areas 
The mucous rales occur late in the 
course of the disease, in the edema 
they are present almost from the 
start The expectoration is glairy 
and tenacious 

Hydrothorax — This affection also 
presents considerable resemblance to 
edema, but change of position does 
not alter the area of dullness in 
edema, whereas the flow of liquid to 
another part of the chest causes a 
corresponding change in the seat of 
the dullness in hydrothorax 

Moist rales are not apt to be pres- 
ent in hydrothorax unless it is due to 
a concomitant disorder 

Pulmonary edema at the apex 
stimulates tuberculosis and may be 
accompanied by bronchial adenop- 
athy Radiography is most usetul 
in correcting the diagnosis In 
edema milk diet, followed by milk 
and vegetable diet, gives such ex- 
cellent results as to be useful from 
the diagnostic viewpoint Brunon 
(Presse med , May 3, 1911) 


ETIOLOGY AND PATHOLOGY 

— Edema of the lungs usually occurs 
as a final complication of other affec- 
tions, but It may appear idiopath- 
ically after a too-hot bath, the copious 
ingestion of ice w ater, etc It is 
thought to be due to one of three 
general causes paresis of the vas- 
cular walls, impediment to the free 
circulation in a diseased organ, or 
disease of the vessels with increased 
permeability Huchard suggests that 
the increased permeability of the vessel- 
walls IS due to impairment of their 
nutrition and disturbance of the cardio- 
pulmonic innervation This occurs in 
the form due to toxic and infectious dis- 
eases, when the blood has undergone 
more or less change in cachectic states, 
uremia, general septicemia, etc Pul- 
monary edema, due to v asomotor relax- 
ation from toxic states, sometimes 
develops rapidly \'’ascular paresis ap- 
pears to be the source of the infiltra- 
tion in cases occurring suddenly in 
healthy persons Impediment to the 
circulation is found in connection 
with acute and chronic Bright’s dis- 
ease, of which It is a very fiequent 
complication as a terminal manifes- 
tation of diopsy, septicemia, pneu- 
monia, and other inlectious diseases 
In the latter case the sputum is usu- 
ally more deeplv blood-tinged than 
in the form due to renal trouble It is 
also met w ith in grav e anemia cere- 
bral injuries, and valvular heart affec- 
tions Increased fluiditv of the blood 
and inci eased tension in the pulmo- 
naiy vessels are marked factors in 
manv cases The inci eased blood- 
pressure may be due to a failure ot 
cardiac power, and particularly to 
failure of the left v entncle (Welch) 
Edema may occur from weakness of 
the right ventricle alone It may 
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also occur as a result of hvpostatic 
congestion , it is then termed " hypo- 
static edema 

The transudation of serum may 
either be local {i e , limited to an area 
in\ohed in an inflammatory process 
[pneumonia, abscess, or pulmonary 
infarction] through which the vas- 
cular walls are weakened, and osmosis 
of the serum rendered possible) or 
general In the latter tjpe the tran- 
sudation, serous or serosanguinolent, 
m\ades the tissues and aheoli, and 
the lung at autopsy is much heavier 
than the normal organ in water, but 
does not sink It is boggy and pits 
on pressure, on section there exudes 
a serous or serosanguinolent (if con- 
gestion is present) fluid of low 
specific gravity, and containing less 
albumin than plasma Edema is most 
frequently found at the bases of the 
lungs, but may be uniformly dis- 
tributed throughout that organ Hy- 
drothorax may coexist 

The writer found 10 cases on 
record in which edema developed in 
the lungs in pregnancy and the puer- 
perium in consequence of some heart 
lesion, with only 3 sur\ivals, 6 cases 
in which the edema was the result 
of the toxemia of pregn incy with 3 
survnalb, and 12 cases in which the 
edema followed adminiistration of 
pilocarpine gi\ en to relie\e albu- 
minuria or eclampsia Six of the 
women in this group recovered It 
is necessary to distinguish between 
passne and acti\ e edema The for- 
mer is generally from a chronic tend- 
ency to edema, while the active 
form IS due to congestion and vaso- 
dilatation of the arterioles and capil- 
laries in the lungs L Pouliot (Arch 
gen de med , Dec , 1909) 

Two cases of aneurism of the aorta 
m which cardiac asthma seemed to 
be preceded by an abrupt rise in 
blood-pressure, and this was followed 
by acute edema of the lungs K 


Pctren and G Bergmark (Berl klin 
Woch , Dec 27, 1909) 

Observations by the writer in 5 
cases show the importance of acute 
edema of the lungs as a concurrence 
in epilepsy Ohlmacher (Amer 
Jour Med Sci , Mar, 1910) 

Many cases of paroxysmal pulmo- 
nary edema are due to giant urti- 
caria of the mucous membrane of 
the pharynx and larynx Such at- 
tacks sometimes follow an ordinary 
urticaria, or may be caused by alco- 
hol, syphilis, various drugs, hysteria, 
the climacteric, intestinal parasites, 
abnormal genital conditions, or by 
faulty or peculiar metabolic proc- 
esses — shown by certain articles of 
diet provoking an attack McNeil 
(Brit Med Jour, Aug 19, 1911) 

The etiological factors in acute pul- 
monary edema are (1) Renal dis- 
ease, especially interstitial, (2) aortic 
affections and arterial cardiopathies, 
(3) pleuropulmonary affections, such 
as pleurisy and pneumonia, (4) tho- 
racentesis, when the effusion is too 
rapidly withdrawn, (5) certain in- 
fective states, eruptive fevers, acute 
articular rheumatism, influenza, ty- 
phoid, erysipelas, (6) certain nerv- 
ous affections, (7) intoxications and 
dyscrasia, such as acute alcoholism, 
but only when the kidney is damaged, 
the injection of saline solutions, 
owing to sudden increase of arterial 
tension, inhalations of nitrite of 
am>l, the use of iodide of potas- 
sium and, lastly, gout In most in- 
stances acute pulmonary edema is 
due to Bright’s disease A Robin 
(Med Press and Circ , Feb 21, 
1912) 

PROGNOSIS — The prognosis of 
pulmonary edema is gia\e in all cases 
m which it occurs as a complication, 
Its gra\ity depending on that of the 
causatne affection In the so-called 
' idiopathic^' cases, those occurring in- 
dependently of any primary disease, 
the chances of recovery are much 
greater The edema secondary to a 
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general dropsy due to cardiac or renal 
disease often causes rapid death In- 
flammatory edema following lobai 
pneumonia presents a particularl\ 
unfavorable prognosis 

TREATMENT — Edema of the 
lungs being due in practicallj all 
cases to another disease, the treat- 
ment of the latter is the foundation of 
the measures to be adopted plus one 
very important indication to sustain 
the heart by every means possible, 
heart-failure being the main cause of 
death The condition of the kidnevs 
must also be closelj watched Caf- 
feine, digitalis, and strychnine are the 
mainstays as far as remedies are 
concerned Nitroglycerin and atro- 
pine, particularh the latter in full 
doses (^0 grain — 0 0013 Gm — re- 
peated every hour if required), are 
often beneficial "When pulmonary 
edema occurs in children 3 minims 
(0 2 c c ) of the tmcture of strophan- 
thus, gnen e\ery three hours, will 
gne relief 

Denvatues are of value to relieve 
as much as possible the v^ascular en- 
gorgement In the early stages a 
hot mustard foot bath affords con- 
siderable relief, especially if coupled 
with the copious use of dry cups o\er 
the infiltrated area 

The position of the patient’s body 
should be frequently changed, so as 
to prevent hjpostatic congestion 

When the edema shows signs of in- 
crease or when the case from the 
start assumes severe symptoms, vene- 
section should at once be resorted to 
If the pulse is full and the heart act- 
ing vigorously, the spasm of the 
minute arterioles can, according to 
O’Donovan, be as readily relieved by 
nitroglycerm or morphine as bv the 
depressing effect of the abstraction 


of blood If the immediate origin of 
the trouble is the weakened muscle 
of the heart, showing its feebleness 
b> frequent, irregular, and inefficient 
contractions, with a small and flutter- 
ing pulse, one should give at once 
under the skin %oo grain (00006 
Gm ) of atropme sulphate, with %o 
grain (0 0012 Gm ) of strychnine sul- 
phate This IS to be inserted just be- 
low the clavicle in order to reach the 
heart with the least loss of time 
While this IS being absorbed atten- 
tion can be given to preparations for 
\enesection, if it should prove neces- 
sary Atropme rapidly contracts the 
V essels, pow erfully stimulates the 
sympathetic system, increases the 
force of the heart’s beat, raises arte- 
rial tension, stimulates the respiratory 
centers, and dries up the secretions of 
the skin and mucous membranes 
The dose required is whatever may 
be sufficient to produce its physio- 
logical effect, easily gauged by 
watching the amount of dilatation of 
the pupil It IS safe to begin with 
/4oo gram (0 0003 Gm), and repeat 
in a half-hour or at longer intervals 
until the svstem is w'^ell under its 
influence 

Artificial respiration will prove 
more prompt and effective than any 
medication whenever the edema and 
cardiac incompetence are of sudden 
deielopment and due to causes likely 
to prove of brief duration or remov- 
able by appropriate treatment Emer- 
son (Arch of Intern Med, May, 
1909 ) 

Case in which the edema seemed 
to be controlled b> procedure as for 
artificial respiration The patient was 
relie\ed at once The dyspnea 
seemed to be most pronounced dur- 
ing expiration, and compression of 
the thorax at each expiration was 
kept up for an hour and a half until 
the patient was entirely at ease 
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Kulenkamp (Deut med Woch , Aug 
12, 1909) 

Pulmonary edema is usually a 
manifestation of some circulatory 
disturbance, which may be due to 
high blood-pressure In the latter 
case drugs that increase arterial ten- 
sion are contraindicated The blood- 
pressure should be reduced b> bleed- 
ing, countenrntation to the surface 
of the body, or drugs The type of 
edema associated with low blood- 
pressure should be treated by drugs 
raising the blood-pressure The 
writers ad\ise against the use of 
atropine in pulmonar 3 ^ edema asso- 
ciated with high arterial tension 
Atropine is frequently recommended 
in pulmonary edema, because of its 
power to lessen secretions How- 
e\er, the edema is not due to an in- 
crease ot secretion but to a transu- 
dation Epinephnn is probably never 
useful and often may be danger- 
ous Inhalation of oxygen is harm- 
less and often gi\es temporary 
relief Morphine is decidedly bene- 
ficial in any type of pulmonary 
edema Miller and Matthews (Arch 
of Intern Med, \ol i\ p 356, 1909) 
The writer refers to 3 cases on 
record like his own in which vaginal 
Cesarean section was done to relieve 
fulminating edema of the lung-» His 
patient was a multipara of 38 who 
had hid edema nausea, and tendency 
to d\ ^pnei at night during the first 
three monthis of the pregnancy Pul- 
monary edema dc\ eloped suddenly 
at the eighth month unmodified by 
the usiual mea'5U^es^, the patient lay 
m coma and piiUelc'^s at times She 
began to breathe better immediately 
after \aginal Cesarean section, and 
was soon con\alescent Mossim 
(Zentralbl f Gynak, Jan 21, 1911) 
When, at the earliest threatening 
of paroxysmal pulmonary edema, 
ammonium carbonate has been im- 
mediately administered, an injection 
of morphine sulphate, % grain (0 015 
Gm), with atropine sulphate, ^50 
gram (0 00027 Gm), may be so effi- 
cacious as to render other lines of 


treatment unnecessary This may be 
followed later by injections of strych- 
nine and nitroglycerin Chloroform 
also controls attacks and in 1 case, 
with a record of 72 attacks, the pa- 
tient was relieved in from ten to 
thirty minutes, but because of its pos- 
sible dangers in heart disease it can 
hardly be recommended Nitro- 
glycerin and the nitrites ought to be 
useful theoretically, but both are 
practical failures, probably because 
in cases of persistently high pressure 
and arteriosclerosis the vasomotor 
mechanism has been exhausted and 
vasodilatation has ceased to be avail- 
able Relief is also obtained from 
venesection Stengel (Progressive 
Med, Sept, 1911) 

The patient must be put on the 
lactovegetanan diet, the action of 
the heart being improved by the ad- 
ministration of digitalin in cardio- 
tonic doses The next thing is to 
try to reduce arterial tension, with 
which object in view the writer 
prescribes as follows — 

IJ Soda nitritis gr xv (1 Gm ) 

Sodn lactatis 5j (4Gm) 

Sodii silicatis Sss (2 Gm ) 
Potassii htcarho- 
natis 3ij (8 Gm ) 

Aquee destillatce fSiv(120cc) 

Ft solutio 

Sig Three or four tablespoonfuls 
every hour for four hours 

A Robin (Med Press and Circ , 
Feb 21, 1912) 

PULMONARY ATELECTASIS 
DEFINITION — Atelectasis is a 
congenital or acquired inability to 
adequately expand all the pulmonary 
air-cells, and results in imperfect 
oxygenation of the blood The con- 
genital form, or ‘'blue baby/’ is 
treated under Newborn, Disorders 
Peculiar to, to which the reader is 
referred 

SYMPTOMS — The symptoms of 
the acquired form depend upon the 
degree of involvement of the respira- 
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tory tract If but a few lobules are 
collapsed, compensator} action of 
other parts of the lung annuls the 
deficiency If, howe\er, the portions 
involved compromise about one- 
eighth of the respirator} capacitv , 
there is dyspnea and impertect ox}- 
genation Atelectasis is alwa}S a 
secondary condition and its s} mp- 
toms are generall} masked b} those 
of the primar} disease It ma} arise 
in the course of bronchopneumonia, 
and not be recognized unless it be- 
comes very extensn e Respiration is 
increased in frequenc} and is labored 
being performed b} the upper and 
anterior portions of the lung The 
pulse is small, rapid, and feeble The 
skin surface, especially of the extremi- 
ties, is cool 

DIAGNOSIS — Atelectasis is to be 
mainl} differentiated from pulmonary 
embolism, pneumonia, and pleurisy 

Pulmonary Embolism — In this dis- 
order there is pain, blood} expectora- 
tion, and evidences of a febrile proc- 
ess that does not exist in atelectasis 

Lobar Pneumonia — In the croup- 
ous form there is pain, marked crepi- 
tus, and high fe\ er follow mg chill 
In atelectasis, however, w^e have a 
characteristic inspirator} retraction 
of the lower parts of the chest and 
smaller aieas of dullness 

Pleurisy — In this affection fev er is 
also present, friction-sounds mav be 
heard , percussion show s circum- 
scribed area of flatness, shitting when 
the patient’s position is changed 

This affection is verv often met 
with in bronchopneumonia, especially 
m children 

ETIOLOGY — Acquired atelectasis 
usually occurs as the result of a con- 
dition involving reduction of the 
lumen of the respiratory tract For- 


eign bodies ma} thus cause atelectasis 
b} preventing the ingress of air, while 
the residual air is graduall} elimi- 
nated b} contractions of the thoracic 
walls and diaphragm, or absorbed 
The bronchoscope (see L \RV xgoscopy, 
Bronchoscopv, etc, this volume} 
makes it possible to locate the foreign 
bod} m most cases and should alwa} s 
be resorted to 

False membrane, meconium, muco- 
puiulent masses, blood, etc, have 
thus brought on this distressing con- 
dition Processes that interfere with 
expansion of the chest b} pressing on 
the lung — spinal curvature and other 
diseases of the bonv framework, 
tumors, effusions into the pleural or 
pericardial cavities, great cardiac hy- 
pertroph}, aneurism, etc — may also 
bring on atelectasis 

Abdominal tumors, excessive me- 
teorism, and ascites ma} exert suffi- 
cient upward pressure against the 
diaphiagm to compress the lower 
lobes of the lung Anv condition that 
weakens and obstructs the inspiiation 
mav cause this condition, such as 
certain cerebral disorders pneumo- 
gastric paralv sis, and parah sis of the 
chest walls Thoracic deformities, 
such as pronounced k} phoscoliosis 
and the so-called aplasia of the 
lungs ’ mav produce pulmonary ate- 
lectasis Kv phoscoliosis rarelv causes 
true atelectasis especial!} if it arises 
m vouth, owing to the natural re- 
tiactiht} of the lung It ma}, how- 
ever interfere with lung expansion 
and grow th 

PATHOLOGY — The atelectatic 
areas — though hepatized, “carnified 
or firm — do not show histological 
change, barring, perhaps, slight dila- 
tation of the vascular supply Viewed 
through the pleura, the surface is 
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smooth, depiessed, and ot a bluish- 
red color, on section the aftected aiea 
appears brownish red The collapsed 
ca\ities, whate\er be their size, can 



Method of resuscitation {Dew ) 


alwajs be inflated with a blowpipe, 
as shown by Legendre and Baill) 
The afifected parts are non-ci epitant 
sink in water, and are resistant undei 
section When causatne disoiders 
are present, the post-mortem evi- 
dences vary accordingly 

Collapse of the lobules sometimes 


occurs as a complication of capillary 
bronchitis Pertussis and widespread 
bronchopneumonia may also occur as 
causes 

PROGNOSIS — The prognosis 
\aiies according to the extent of the 
area iii\ oh ed When small areas are 
atelectatic, recovery is usual, but ex- 
tensne reduction of the respiratory 
capacity is seldom recovered from 
When secondary to pertussis and 
extensi\e bronchopneumonia, it is 
^ er\ fatal When due to compression 
by pyopneumothorax, tumors, etc , 
the prognosis is gra\e In piemature 
births the chances are greatly against 
the infant The same is the case 
when atelectasis is the result of some 
pulmonary disorder 

Complications, especially pulmo- 
nary^ tuberculosis, pleurisy, and bron- 
chopneumonia, are fiequently ob- 
''ei\ed in these cases and greatly 
compi omise the issue When atelec- 
tasis IS due to piessure, — ic, occurs 
as the result of effusions into the 
plcuia, aneuiisin, tumors, etc, — the 
prognosis is \ery unfavorable Em- 
phy '.ema sometimes pi esents itself in 
atelectatic infants, but, as a compen- 
sating factui. Its piesence increases 
the lespiratory area 

\telectasis due to foreign bodies is 
no longei as fatal as it used to be 
before the intioduction of the bron- 
(.hoscope, which in many instances 
makes it possible to locate the foreign 
bod^ and to remo\e it 
TREATMENT — The treatment is 
that of the primary disease Capillary 
bionclntis, generally followed by col- 
lapse of the lobules, demands close 
attention, prophylactic measures are 
of prime importance The patient 
should practise deep breathing at 
regular mtervals, his position in bed 
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should be frequently changed so as 
not to he m one position too long 
A \aluable prophylactic measure is 
a stream of cold water applied over 
the neck The inhalation of com- 
pressed air has gi\en good results 
In kyphoscoliosis tepid baths do 
good The heart condition requires 
close attention, and cardiac stimulants 
are demanded by the first loss ot com- 
pensation or when we are unable to ob- 
tain compensation An important 
indication in this disoider is to in- 
crease as much as possible the \ital 
acti\ity of the patient Gentle mas- 
sage under warm bedclothes, the tnc- 
tion being always in the direction of 
the heart, tends greatly to increase 
the actnity of the circulation La- 
borde’s method of rhythmical traction 
of the tongue is said to be \aluable 
Oxygen inhalations w ould seem to be 
indicated, though care should be 
taken to a\oid overstimulation, lest 
pulmonary hyperemia follow Pure 
air IS essential in such cases A little 
brandy, a few drops m sugar and 
water, given from time to time, is 
generally recommended Tonics — 
strychnine especialh — are of value 
Nutritious, though easily digested 
food, when the child is old enough, 
is of great importance as a cuiative 
factor to antagonize the v ital adv - 
namia that lies back of the trouble 
The following method of resusci- 
tation has been advocated bv Dew 
The intant is grasped with the left 
hand, the neck resting between the 
thumb and forefinger (Fig I"), the 
head falling far backward The up- 
per portion of the back and scapulae 
will rest in the palm of the hand, the 
other three fingers being inserted in 
the left axilla, raising it upward and 
outward Next, the knees are grasped 


(Fig 2) so that the right one will 
rest between the thumb and fore- 
finger, the lett between the fore- 
finger and middle finger The back 
of the thighs will rest in the palm of 
the operator’s hand Next, the pelvis 
and lower extremities arc depressed 
(Fig 3), while the left hand gently 
bends the dorsal region of the spine 
backward To excite expiration the 
movement should be reversed, the 
head, shoulders, and chest being 
bi ought loiward and the ribs closed 
upon each othei At the same 
moment the thighs are brought for- 
waid and rested upon the abdomen 
Procedure based on that introduced 
bj Schultze, but less dangerous The 
intant is held \erticallj with the head 
down, the mouth and pharjnx are 
freed trom mucus The cord is then 
tied, and the infant is placed in a 
sitting poature on a table, with the 
legs extended and separated, the 
ph\ sician takes up a position behind 
the intant, passes one hand into each 
axilla, the thumbs resting on the 
scapul e and the other fingers applied 
to the tront ot the thorax, the trunk 
is then bent forward toward the 
angle between the separated legs, 
while, at the same time, the thorax 
Is compressed bj the operator s 
hands The lungs are thus emptied 
The bod\ is now brought back into 
a horizontal position, the thorax ex- 
pands, causing marked inspiration 
Those movements ot flexion and ex- 
tension are repeated with the same 
frequencj as the normal rh 3 thm ot 
respiration in the newborn This 
method used for the past two jears, 
and has never failed Even in cases 
ot pronounced asphjxia about a 
dozen of those movements have 
sufficed to revive the infant Min- 
kevitch (Semaine medicale, No 4S, 
1902) 

PNEUMONOKONIOSIS 
DEFINITION AND VARIETIES 
— This IS a term applied to the pro- 
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hferatne interstitial inflammation of 
\ariou3 pulmonarj structures caused 
bv the continued inhalation of dusts 
of ditterent kinds The three prin- 
cipal forms of pneumonokoniosis are 
antlvacosis, or coal-mmers’ disease, due 
to the inhalation ol coal-dust, chahcosis, 
or stone-cutters phthisis, brought on by 
the inhalation of mineral dusts, and 
sideiosi'Sj due to the inhalation of iron 
oxide and other metallic particles 
Clinicalh , pneumonokoniosis may 
be considered as a combination of 
chronic bronchitis, emphj sema, and 
phthisis, which not infrequently as- 
sumes the tuberculous t}pe 
SYMPTOMS — The manifestations 
of the three forms of pneumonoko- 
niosis are practically similar Three 
stages ma\ be distinguished During 
the hrst there is geneial uneasiness, 
anorexia, loss of flesh, paroxjsmal 
cough, and expectoration, \ ar} mg to 
a degree, in color, w ith the kind ot 
dust inhaled In anthracoMs the 
sputa are black, in chalicosis the\ aie 
grayish black, while in siderosis the\ 
are led In all three terms hemop- 
t\ sis usudlh occuis but this s\mp- 
tom Is more trequenth observed and 
the hemoiihages aie likeh to be 
more copious m chalicosis \usculta- 
tion shows th It the vesicular breath- 
ing murmui is lessened duimg this 
stage, while vocal lesonance is en- 
hanced, sibilant rales aie usuallv de- 
tectable The signs of chionic bron- 
chitis become clearlv dehned during 
the second stage, and dj spnea and 
xomiting are now added to the symp- 
toms already outlined The sputa 
not only show’’ their characteristic 
coloring, but thej become mucopuiu- 
lent, while the hemoptyses become 
relati\el 3 ’^ more frequent and copious 
Symptoms of emphysema are now 


superadded, and the dy spnea becomes 
asthmatic in character The third 
stage is characterized by rapidly in- 
creasing anemia, cavities may then 
usually be detected, along with all 
the s>mptoms of pulmonary tuber- 
culosis, with all Its attending mani- 
festations, night-sweats, diarrhea, hec- 
tic fever, intense dyspnea, and copious 
expectoration m which the tubercle 
bacillus IS often found, and the patient 
succumbs The third stage may not 
be reached, however, if the patient is 
relieved of the exposure to the causa- 
tive elements in time, on the other 
hand, the usual manifestations may 
be replaced by those of some other 
local disease, particularly lymphosar- 
coma or other malignant growths of 
the lung 

An acute form of pneumonoko- 
niosis due to the inhalation of 
phosphate meal has been reported 
V diffuse pneumonia affecting prin- 
cipally the lower lobes occurs, the 
s} mptoms and prognosis of which 
aie those ot lobai pneumonia 

ETIOLOGY — \nthracosis not 
only occurs among coal-miners, but 
also among laborers who inhale much 
coal-dust IMolders of bronze, iron, 
and copper also suffer when coal-dust 
IS employed by them Chalicosis is 
observed among stone-cutters, knife- 
and axe- grinders, mill-stone makers, 
and potteis particulaily Siderosis 
occurs in those who inhale iron 
filings and the oxide of iron, polish- 
ers, gold-beaters, dyers, blacksmiths, 
and other crafts in which iron is 
more or less utilized It is observed 
also among those who inhale vege- 
table dust, as in gram-shovelers, cot- 
ton-spinners, cigar-makers, etc 

PATHOLOGY —The inhalation of 
air thickly laden with the foreign 



LUNGS. DISEASES OF THE (SWUS) 


463 


agents mentioned, after a prolonged 
period of exposure, gradually weak- 
ens and finally o\ercomes the physio- 
logical functions calculated to protect 
the bronchial mucosa The ciliated 
epithelium, the phagocytes, and the 
mucous and alveolar cells represent 
many structures upon whose integ- 
rity these functions depend When 
these cannot be performed, the 
mucous membrane of the respiratory 
tract IS penetrated and the foreign 
bodies invade the lymph-spaces, w hich 
represent a second barrier and are 
capable of disposing of comparatn ely 
enormous quantities of intruding sub- 
stances When this line of defense is 
overcome, however, many particles 
are carried to the ly’-mph-nodules sur- 
rounding the bronchi and the blood- 
vessels and to the interlobular septa 
under the pleura, where they accu- 
mulate between the tissue-elements, 
and, through the larger lymph-chan- 
nels, to the substernal, bronchial, and 
tracheal glands, in which the stroma- 
cells of the follicular cords dispose of 
them permanently^ and prevent them 
from entering the general circulation 
( A.rnold, quoted by Osier) When 
the pigmented bronchial glands be- 
come adherent to the pulmonarv’- 
veins, however, the foreign particles 
may inv^ade the general circulation 
and be found in remote organs, the 
live^ and spleen especiallv’’ (Weigert) 
\\ hen the limit of tolerance is 
reached, an interstitial sclerosis be- 
gins in the bronchial glands and peri- 
arterial lymph-nodules These grad- 
ually harden, and coalesce until large 
fibroid areas — cirrhotic masses — are 
found in various parts of the organ 
Post mot tern, such masses, when cut, 
are quite resistant, and sink in water 
and color it black The fingers of the 


operator become blackened likewise, 
the cut surfaces appearing either 
black or marble-like The bronchi 
are seldom found dilated, but the 
finer arterial supply is often obliter- 
ated, and cavities containing a dark 
fluid are formed, mainly through the 
arrest of nutrition When the latter 
communicate with the bronchi their 
walls usually ulcerate The pleura 
IS often thickened and lesions of 
the right heart are often observed 
(Dieulafoy) 

\ studj of 234 cases of miner’s 
consumption among zinc miners in 
western Missouri showed that it is 
widelv prevalent among the hard- 
rock miners ot the Joplin district, 
affecting probabh 30 to 35 per cent 
of them It IS essentially a pneumo- 
conios’s due to the inhalation of sili- 
cious rock dust, and resulting in a 
fibrosis, with loss of function The 
disability , etc are due primarily to 
silicosis infection being usually a sec- 
ondary, and often a terminal process 
Infection, both tuberculous and pyo- 
genic IS common, the tendency to 
infection increasing as the disease 
progresses The incidence of tubercle 
infection in miner s consumption is a 
menace to public health, Lanza (Pub- 
lic Health Bull No 85 Jan, 1917) 
TREATMENT— Unless removal 
to hygienic surroundings early in the 
history of the case can be carried out, 
pneumonokoniosis progresses stead- 
ily Anthracosis advances slowly, 
but chalicosis is usually latal after 
three or tour v ears In siderosis the 
duration of life is somewhat longer 
If the patient cannot be remov ed else- 
where and finds himself obliged to 
continue his occupation, the wearing 
of appropriate masks or respirators 
may stay the progress of the disease 
Free ventilation of shops, mines etc 
is also prophy lactic in this particu- 
lar , but total change of occupation is 
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the only absolute protectn e The 
disease is often arrested "when this 
can be done Iodide of potassium, and 
the measures indicated in chronic 
bronchitis (q v ) and emphysema 
(g z- ) from other causes, have gi\ en 
excellent results when hygienic sur- 
roundings are within the reach of 
the patient When pulmonary tuber- 
culosis develops, the treatment must 
be modified to meet the new con- 
ditions 

The writer has been using fibrol- 
ysm (a chemical combination of 
sodium salicylate and thiosmamine, 
the latter being formed by warming 
oil of mustard with alcoholic solu- 
tion of ammonia) in the treatment of 
mmers’ phthisis, and was uniformly 
successful in ameliorating the symp- 
toms The improvement is shown 
after the third or fourth injection 
and IS evidenced by a feeling of less 
discomfort on the part of the patient, 
less cough, and freer expectoration 
The patient generally sleeps longer 
and more comfortably and eats 
better At the end of six weeks he 
looks decidedly better and loses the 
pinched, blue expression He be- 
comes able to speak a long sentence 
without a pronounced break, and is 
not forced to keep his mouth open 
to breathe 

The writer used Mendel s prepara- 
tion in ampullae of 2 3 c c (35 
minims), roughly, three times a 
week Given hypodermically, it is 
practically painless it may be used 
orally and intravenously, but with 
disadvantage Some patients have a 
peculiar taste, lasting for twelv e 
hours F B Counihan (Transvaal 
Med Jour, May, 1913) 

SYPHILIS OF THE LUNGS 
SYMPTOMS — ^The symptoms of 
this condition are either those of a 
simple bronchial catarrh or are suggest- 
ive of pulmonary tuberculosis, such 
manifestations as fever, expectora- 
tion, copious sweats, and loss of 


weight being noted Areas of dull- 
ness, with bronchial breathing and 
increased vocal resonance, are likely to 
be found, and the prolonged course 
of the affection is likewise suggestive 
of tuberculosis 

ETIOLOGY AND PATHOLOGY 

— The condition, which is due to Spiro- 
chceta pallida, is an uncommon one, 
except in its congenital form In the 
secondary stage of syphilis the patholog- 
ical state present is merely one of catar- 
rhal inflammation of the bronchi In 
the more frequent cases occurring in 
the tertiary (or late secondary) stage 
gummatous infiltration of the sub- 
mucous tissue of the trachea and 
bronchi is not uncommon In the 
lung-tissue itself g^mmata may also 
occur, singly or in numbers, and ranging 
in size from that of a hemp seed to that 
of a goose egg Such lesions occur 
oftenest in the interior portions of the 
lung and at the bases, the latter be- 
ing a feature distinctive of syphilitic 
as against tuberculous lung disease 
Syphilitic bronchopneumonia is a 
possible condition, and fibroid changes 
have been ascribed to syphilis as fol- 
lows (1) Thickening extending from 
the hilus around the bronchi and ves- 
sels , (2) isolated masses of fibroid 
tissue in various parts of the lung, 
(3) diffuse changes occupying the 
greater part or the whole of the lung 
(Roussel) White radiations extending 
from the gummata out into the neigh- 
boring tissues have been noted 

DIAGNOSIS — In the early stages 
distinction between lung syphilis and 
tuberculosis is extremely difficult 
Later, the continued absence of 
tubercle bacilli from the sputum, the 
negative tuberculin (von Pirquet) 
test, and especially the prompt favor- 
able effect of antisyphilitic treatment 
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will prove significant If no tubercle there is no fever, and but slight head- 
bacilh appear in the sputum after ad- ache The affection runs its course in 
ministration of iodides, the presence an average period of one month, but 
of a condition other than lung tuber- relapses are frequent It is mainl> 
culosis may be strongly suspected dangerous because it favors tuberculo- 

Other diseases which must be thought sis, pneumonia, and bronchopneumonia, 
of in the differential diagnosis are the germs of which enter the lung tis- 
tumor of the lung and blastomycosis sue at the points of bleeding This 
TREATMENT — ^The measures cus- danger is transmitted to other individ- 
tomarily emploved in sjphilis — ^mer- uals by spirochete earners Thompson 
cury, potassium iodide, and, on occa- has observed some cases simulating 
Sion, salvarsan — ^are indicated m these tuberculosis and others malaria 
cases, and under their use the symp- TUMORS OF THE LUNGS 
toms rapidly disappear The lungs are subject to involve- 

BRONCHOPULMONARY SPI- ment by carcinoma, sarcoma, adeno- 
ROCHETOSIS sarcoma, subpleural enchondroma. 

The war has emphasized the import- mjxoma, osteoma, fibroma, and der- 
ance of this disease, first described by mold growths In the great majonty 
Castellani m 1908 Thus Violle (Bui- of cases of malignant tumor the growrth 
letin de I’Acad de Med , June 4, 1918) is secondary 

alone observed 30 cases m a naval hos- SYMPTOMS — ^Among the chief 
pital The most striking feature of the sjrmptoms ot malignant lung involve- 
disease, which is due to the spirocheta ment are cough, expectoration, pain, and 
bronchialis, was the constant reddish swelling ot the arms and a livid aspect 
coloration of the sputum, due to blood, of the tace, due to obstruction of ves- 
and causing the fluid to resemble cur- sels b\ the tumor Dark, reddish 
rant juice This peculiarity is in itself sputum and fever are symptoms the 
pathognomonic, and occurred in every result of a pneumonic process taking 
case of the author’s senes Half the place as a reaction around the seat of 
cases had been diagnosed as tubercu- malignant invasion 

lous, but tubercle bacilli were never Difficultj of breathing, sometimes 
found, while smears stained with silver marked, may result from pressure 
nitrate by the method of Fontana, as of the tumor mass or masses on the 
modified by Tnbondeau, showed in- trachea or bronchi, aphonia from corn- 
numerable spirochetes of varied sizes pression of the vagus or recurrent 
and shapes, often with practically no larjngeal nerves and even the heart 
other bacterial accompaniment These itself be displaced The physical 
spirochetes do not occur in the nasal signs of pneumonia may be elicited 
mucus, urine, nor blood The Bordet- upon percussion and auscultation, 
Wassermann reaction is negative The and signs of pleurisy may also exist 
affection begins insidiouslj , and the Cachexia superv enes and terminates 
signs are those of ordinary bronchitis in death, generally in eight months 
or at times of apical bronchitis or of unless encroachment on the vessels or 
basal congestion Cough is frequent, the respiratory passages has already 
raucous, and chiefly nocturnal The caused an acute fatal ending at an 
general condition remains good and earlier penod 

6—30 
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In the presence of benign tumors of 
the lung the sjmptoms are similar, 
with the exception that cachexia is 
absent and exitus delayed 
PATHOLOGY — The commonest 
tumor condition in the lungs consists in 
the presence of a number of whitish 
nodules of carcinoma or sarcoma, 
about inch in diameter, dissem- 
inated in one or both organs The 
primary seat of malignant disease 
in these cases is usually the breast, 
and, correspondingly, secondary lung 
tumor IS commoner in the female than 
in the male sex, whereas in the case of 
primary lung tumor the t\\ o sexes 
are affected with approximately like 
frequency 

Primary carcinoma of the lung may 
be either medullary, scirrhous, epi- 
theliomatous, melanotic, or colloid in 
type, and generally occurs in the 
posteroexternal portion of the upper 
pulmonary lobe in the form of a whit- 
ish nodule ranging in size from that 
of a plum to that of a large orange 
The bronchial glands and pleura may be 
secondarily in\ol\ed from this t\pe 
of tumor, or the growth ma} be peri- 
bronchial from the outset, occurring 
in nodules of varying size dispersed 
along the bronchi and bronchioles, 
and leading also to im ohement of the 
lymph-nodes at the pulmonar\ hilus 
DIAGNOSIS —This is made from 
obser\ation of the symptoms already 
mentioned, persistence of such mani- 
festations over a long period being 
suggestne, especially if a primary 
growth is known to be present else- 
where The supra- and infra- clavicular 
lymph-nodes may be significantly 
enlarged 

The writer emphasizes the value 
of the following features of malig- 
nant lung disease in the diagnosis 


thereof 1 Early emaciation Loss 
of flesh may begin two or three or 
even six months before local mani- 
festations appear, especially in car- 
cinoma 2 Dyspnea, which may 
occur early and is often more marked 
than would seem warranted on com- 
parison with the apparent involve- 
ment in the chest 3 The fact that 
little if any relief is obtained by 
tapping, probably, at least in some 
cases, because the fluid is contained 
in cysts or sacculations 4 A char- 
acteristic type of hemoptysis, which 
the author has noticed three times in 
7 cases of primary lung disease, and 
several times in pulmonary me- 
tastases, but never in any other 
affection, and which he believes to 
be pathognomonic It consists in the 
expectoration of a dark-purple or red 
globule of blood encased in a trans- 
parent glazed coating or capsule 
and about the size of the end of the 
little finger It is sometimes lobu- 
lated Roland G Curtin (Monthly 
Cyclo and Med Bull , Dec , 1912) 

TREATMENT — Symptomatic 
treatment is alone possible m tumor of 
the lung The patient should be ren- 
dered comfortable by the use of nar- 
cotic drugs, curative measures not 
being now available 

Charles E de M Sajous, 
Philadelphia 

LUNGS, INJURIES AND SUR- 
GERY OF See Chest, Injuries 
^XD Slrgicxl Diseases of 

LUPULUS (HUMULUS, U.S P.) 
AND LUPULIN. — Lupulus, or hops, 

consists of the carefully dried strobiles, 
oi fruit, of Humulus lupulus, of the family 
Moracese, bearing their natural glandular 
powder (trichomes) The glandular pow- 
der, or lupulin, detached from the hops by 
sifting, occurs as a bright, light-brownish- 
jellow (becoming yellowish brown), mo- 
bile, granular, resinous powder, having a 
strong odor of hops and a strongly aro- 
matic and bitter taste It is of low 
specific gravity, and floats on water 
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Lupulm contains a brownish-yellow fluid, 
which dries to a resinous mass It 3ields 
a tasteless resin, a wax known as m\ricin 
(myroc>lic palmitate), and the bitter 
lupamaric or hop-bitter acid 
PREPARATIONS AND DOSE— The 
official preparations are the following — 
HumuluSy U S P (hops) Dose, 30 
grams (2 Gm ) 

Recognized in the National Formulary 
are — 

Lupulinum, N F (lupulm), soluble 
in ether to the extent of 60 per cent 
Dose, 3 to IS grains (02 to 1 Gm ) 

Fluidextractum lupulini, N F (fluid- 
extract of lupulm) Dose, 5 to 20 minims 
(0 3 to 1 25 c c ) 

Oleoresma lupulini, N F (oleoresin 
of lupulm), made by percolation of 
lupulm with acetone and e\aporation 
Dose, 2 to 5 grams (012 to 0 3 Gm ) 
Fluidextractum humuli, N F ( fluid- 
extract of hops) Dose, 30 minims (2 
c c ) 

Elixir humuli, N F (elixir ot hops) 
Dose, 2 fluidrams (8 c c ) 
THERAPEUTICS — Lupulm and 
humulus are believed to possess some 
h>pnotic power, and are employed for 
purposes of ner\ous sedation in the treat- 
ment of hysteria, insomnia, general 
nervousness, and e\en delirium tremens 
Their continuous use does not appear to 
be followed by any undesirable after- 
effects 

Stern has found lupulm of special \alue 
in the functional disturbances of the 
gastrointestinal tract, including sensory 
as well as motor and secretory neuroses, 
nervous anorexia, hyperesthesia of the 
gastric mucosa, and cardialgia He p’*e- 
scnbes lupulm in S-gram (0 3 Gm ) cap- 
sules half an hour betore meals, either 
alone or in conjunction with berberine 


phosphate, capsicin, siher nitrate, mono- 
bromated camphor, iron and strychnine 
citrate, nux \omica, cinchonidme sulphate, 
etc , according to indications In in- 
testinal neuroses lupulm, in doses one- 
half again or twice as large as used for 
the stomach, also pro\ed useful in Stern’s 
hands 

Hop tea, consisting of an infusion of 
^4 ounce (IS Gm ) of hops in a pint (500 
c c ) ot boiling water, has proved useful 
at times in flatulence, mild diarrhea, and 
atomc gastric states Gi\en in doses of 
to 1 wmeglassful before meals, it acts 
as a stomachic 

In irritation of the kidneys or bladder, 
and in priapism, lupulm appears to have 
been of some utility W and S 

LUPUS ERYTHEMATOSUS 

See Tuberculosis of the Serous 
Membrvnes \nd Skin 

LUPUS VULGARIS See Tu- 
berculosis OF THE Serous Mem- 
branes AND Skin 

LYCETOL See Piperazin 

LYMPH-GLANDS, INJURIES 
AND DISEASES OF See Tha- 
Mus, Lymphatics, and Mediastinum, 
Diseases of 

LYMPHANGIECTASIS See 

Thy MLS, Lymphatics, and Medias- 
tinlm, Diseases of 

LYMPHANGIOMA See Thy- 
mus, Lymphatics, and Mediastinum, 
Diseases of 

LYSIDIN See Piperazin 

LYSOL See Tar 


M 


MADURA FOOT — A condition 
of the foot produced by the invasion ot 
Its tissues by Streptothrix madiucc usually 
through a scratch or abrasion of the 
skm, causing enlargement, deformity and 
finally destruction of the member 


SYMPTOMS — \fter an incubation 
period of from ten to thirty days fol- 
lowing the cut or injur> pain or 
swelling appears at the site of the 
primary lesion, which swelling becomes 
hard and a bleb forms on the surface. 
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which bursts and lea\es a small open- 
ing, discharging an oilj, rarelj sani- 
ous, thin, offensne pus, in which are the 
granules characteristic ot the fungus The 
dorsum of the foot becomes studded with 
nodules and openings, which latter lead 
into sinuses penetrating deeplj into the 
tissues, e\en into the bones The dis- 
ease has no tendencj to heal, and the 
patient dies from exhaustion or diarrhea 
after from ten to twehe jears 

Three \arieties are to be distinguished 
clmicallj, the yellow or ochroid the black, 
and the red, named from the color of the 
granules found in the discharge The 
ochroid IS the most common, the red the 
least 

TREATMENT — Prophylaxis consists 
in guarding against wounds trom pieces 
of wood, stones, thorns, etc, by wearing 
sandals, shoes, or boots A^ny wounds 
recei\ed should at once be thoroughly 
cleansed, carefully dried, and then mopped 
■with tincture of iodine 

The treatment proper is surgical, and 
consists of curetting or excision if the 
process be localized, otherwise of amputa- 
tion through healthy tissues W 

MAGNESIUM — Magne'sium is a 
metal of the alkaline earth group, 
light and having the appearance of sil- 
\ er When rolled in thin plates oi 
ribbons, magnesium can be ignited, 
and burns with a brilliant, white 
flame giving oft a dense white smoke 
which consists of the oxide of mag- 
nesium The metal is not used m 
medicine, but the oxide and v^arious 
salts are official 

PREPARATIONS AND DOSE — 

Magnesii oxidum, \J S P (magnesium 
oxide , magnesia , light magnesia , cal- 
cined magnesia) [MgO], occuis as 
a very light, bulky, fine, white pow- 
der, with a slight earthy taste, and 
slowly absorbs moisture and carbon 
dioxide on exposure to the air It is 
almost insoluble in water, and in- 
soluble in alcohol, but dissolves in 
dilute acids When moistened and 


placed in contact with red litmus 
paper it exhibits a faintly alkaline 
reaction Stined with 15 parts of 
w'^ater and allowed to stand half an 
hour, it forms a gelatinous mass of 
magnesium h 3 <droxide Dose, 5 to 60 
grams (0 3 to 4 Gm ) , official av erage 
dose, 30 grains (2 Gm ) 

Magnesn OAidum pondeiosum, U 
S P (heavy magnesium oxide , 
heavy magnesia, Husband’s mag- 
nesia) [MgO], occurs as a heavy, fine, 
white powder, with the same proper- 
ties as the preceding except that it 
fails readilj to unite with water to 
form a gelatinous hydroxide Dose, 
as of the piecedmg 

Magnesn caibonas, U S P (mag- 
nesium carbonate) [approximately 
(MgC 03 ) 4 Mg( 0 H )2 + 5H20], oc- 
curs in light, white, friable masses or 
a bulky, white powder, with a slight 
earthy taste, and permanent m the 
air It IS practically insoluble m 
w'ater, moie soluble in caibon dioxide 
water, insoluble in alcohol, but soluble 
in dilute acids When strongly 
heated it is converted into magnesium 
oxide Dose, 5 to 120 grains (0 3 to 
8 Gm ) , official average dose, 4s 
grains (3 Gm ) 

Magnesn sulphas, U S P (mag- 
nesium sulphate, Epsom salts, bitter 
salt) [J^IgS 04 -j- 7 H 20 ], occurs m 
small, colorless needles or rhombic 
prisms, with a cooling, saline, and 
bitter taste, soluble in 0 85 part of 
vv^ater at 25° C and in 0 13 part of 
boiling water, but insoluble in alco- 
hol Dose, 1 dram to 1)4 ounces (4 to 
48 Gm ) , official av erage dose, 4 
drams (16 Gm ) 

Magnesn sulphas efferzescens, U S 
P VIII (effervescent magnesium sul- 
phate), contains approximately one- 
half Its weight of magnesium sul- 
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phate, and is made from 500 parts of 
magnesium sulphate crj stals, 403 
parts of dried sodium bicarbonate, 
211 parts of dried tartaric acid, and 
136 parts of citric acid crystals Dose, 
4 drams (16 Gm ) 

Ltqiior magnesn citratis, U S P 
(solution of magnesium citrate), is 
made by dissolving 33 Gm (500 
grains) of magnesium carbonate in 
120 c c (4 fluidounces) of u ater, add- 
ing 15 Gm {yi ounce) of magnesium 
carbonate, stirring until dissoh ed, 
filtering into a 360 c c bottle contain- 
ing 60 c c (2 fluidounces) of s\ rup of 
citric acid, adding enough water 
nearly to fill the bottle, dropping in 
2 5 Gm (38 grains) of potassium bi- 
carbonate, and stoppering the bottle, 
which IS to be shaken occasionally 
until the potassium bicarbonate is 
dissohed Dose, 12 fluidounces (360 
c c ) 

Infusiim senner compositum U S P 
(compound intusion of =enna , black 
draught) For ingredients see Senn\ 
Dose, 4 fluidounces (120 c c ) 

Piilvis rhei compositus, U S P 
(compound ihubarb powder) For in- 
gredients see Rhubarb Dose, 
dram (2 Gm ) 

Fern hydioxidunt cum magnisn 
oxido, U S P (ferric h} droxide with 
magnesium oxide) For ingredients 
see Iron Dose, 4 fluidounces (120 
c c ) 

Magma magnesicc, U S P (milk of 
magnesia), is made bv treating a mix- 
ture of magnesium carbonate and w ater 
with sodium hydroxide, and contains 
as a suspension in water 7 per cent 
of magnesium hydroxide in a finely 
divided state Dose, 2^ fluidrams 
(10 cc) 

Liquor magnesn sulphatis effer- 
vescens, N F (effervescent solution 


of magnesium sulphate), contains in 
12 fluidounces (350 c c ) 6 drams (25 
Gm ) of magnesium sulphate Dose, 
12 fluidounces (350 c c ) 

Puhis rhei et magnesiae anisatus, 
N F (compound anise powder) For 
ingredients see Rhcbarb Dose, for 
infants, 5 grains (0 3 Gm ) 

PHYSIOLOGICAL ACTION — 
Locally, strong solutions of mag- 
nesium salts ha\e been shown experi- 
mentalh b\ \\ iki to possess distinct 
local anesthetic power Injected into 
the skin of guinea-pigs, a saturated 
solution of magnesium sulphate con- 
taining 0 62 Gm of the salt in each 
cubic centimeter produces complete 
local anesthesia, generalh persisting 
o\er an hour Superficial inflamma- 
tions of ^arlous kinds are, moreover, 
attenuated or inhibited b\ local ap- 
plication of concentrated magnesium 
sulphate solutions , the reason for this, 
however, is at \et obscure 

W hereas solutions of sodium sul- 
phate and sodium chloride approxi- 
matel> isotorfic with the bodj fluids 
ha\e no anesthetic power, magnesium 
sulphate solutions of the same mo- 
lecular concentration (about 7 per 
cent ) produce distinct local anes- 
thesia A solution of magnesium 
chloride of 5 per cent strength was 
found to produce anesthesia of 
short duration, 7 to 10 per cent 
solutions, produced insensibilitj last- 
ing somewhat o\er half an hour B 
Wiki (Archives intern de pharm et 
de therap , v ol xxi, Nos. 5-6, 1912) 

Introduced into the intestine, solu- 
ble magnesium salts, in particular the 
sulphate, exert a purgativ e effect 
probabh by drawing water from the 
surrounding tissues through osmotic 
action as well as by preventing the 
absoiption of water alreadv present 
in the canal and of that introduced 
with the salt itself The excessive 
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fluid content of the bow el then 
causes rhythmic intestinal segmenta- 
tions (Cohnheim), which in the course 
of one or a few hours result in the 
passage of one or more waterj. stools , 
some of the solids in the intestine, 
howe\er, are apt to remain behind, 
and therefore a saline cathartic such 
as magnesium sulphate may not 
cleanse the bowel as thoroughly as a 
more slowly acting vegetable cathar- 
tic that will directly excite peristalsis 
(Bastedo) In the stomach strong 
solutions of magnesium sulphate are 
somewhat irritating and tend to pro- 
duce nausea, this effect can, however, 
be largely obv lated b\ administration 
of the salt in an effervescent drink 
In contrast to what occurs after the 
administration of sodium sulphate, 
the purgativ e effect of magnesium sul- 
phate seems to increase when the 
same dose is repeated several days in 
succession 

General Effects — Nervous System 
— W hile little or no systemic effect of 
the ion magnesium is obtained when 
a magnesium compound (unless in 
concentrated solution) is taken by the 
mouth, the metal is by no means de- 
\oid ot specihc toxic properties, as 
was pointed out b^ Melt7er and his 
associates upon experimental admin- 
istration of magnesium salts by paren- 
teral routes Injected subcutaneouslv , 
intrav enousl} , or mtiaspinallv% solu- 
tions of magnesium salts cause a 
gradually oncoming motoi paresis, 
eventuating in complete muscular re- 
laxation and general anesthesia If 
the intoxication be further slightly 
augmented respiratory depression ap- 
pears, and death may take place 
through failure of this function 
These effects are ascribed to a para- 
lyzing action of the drug on nerve- 


endings, probably beginning with 
those of the motor nerves to striped 
muscle tissue (a curare-like action), 
but soon after involving also the 
sensory 

Circulation — Magnesium salts, when 
present in the circulation, tend to de- 
press the heart — in particular, the 
cardioaccelerator nervous mechanism, 
according to Matthews and Brookes 
Death takes place, however, not from 
circulatory, but from respiratory, pa- 
ralysis (peripheral) If life is main- 
tained by artificial respiration, depres- 
sion of the vasomotor center is likely 
sooner or later to follow 

Alimentary Tiact — That magnesium 
sulphate injected subcutaneously or 
intravenously will at times induce 
purgation suggests that the cathartic 
effect of the drug may be due not 
alone to osmotic action in the bowel, 
but to a direct stimulating effect on 
peristalsis Experimental results in 
this connection have been conflicting 
That some peristaltic stimulation 
occurs from small amounts cannot as 
yet be considered to have been dis- 
proved Large amounts absorbed 
into the blood are known to paralyze 
the bowel 

In the purgative effect of mag- 
nesium sulphate both the magnesium 
and sulphate ions are active With 
magnesium oxide, hydroxide, and car- 
bonate, on the other hand, the mag- 
nesium ion alone is active as a purga- 
tive, their action being, therefore, less 
marked These salts, however, act in 
addition as non-caustic alkalies The 
gelatinous hydroxide of magnesium 
will saturate 1)4 times its weight of 
official hydrochloric acid 

Absorption and Elimination — 
Though not absorbed to any signifi- 
cant extent from the bowel under 
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ordinary circumstances and as ordi- 
narily administered, magnesium sul- 
phate IS in part absorbed when gi\en 
m a concentrated solution or in dry 
form, or, where there is intestinal 
paresis, even m dilute solutions caus- 
ing general systemic depression By 
whatever route introduced into the 
circulation, magnesium salts are elim- 
inated to a great extent through the 
kidneys 

When soluble magnesium com- 
pounds are introduced into animals 
by another route than the gastro- 
intestinal tract, the greater portion 
of the excess injected lea\es the 
body through the kidneys in less than 
forty-eight hours The intestinal 
path IS of minor, if any, significance 
A considerable quantity of mag- 
nesium may be retained in the body 
for periods exceeding tvo weeks 
The increased excretion of mag- 
nesium by the kidneys is accom- 
panied by a marked rise in the 
urinary output of calcium Paren- 
teral introduction of magnesium sul- 
phate in dogs and rabbits is ne\er 
followed by purgation Diuresis, 
however, occurs L B Mendel and 
S R Benedict (Amer Jour of Phys- 
iol , Sept , 1909) 

UNTOWARD EFFECTS AND 
POISONING — Where sufficient ab- 
sorption of magnesium into the sys- 
tem occurs, signs of poisoning, at 
times veiy seiious, will inevitably de- 
velop Of 10 cases of poisoning le- 
ported by Boos, 6 resulted in death 
The symptoms closely resemble those 
witnessed in experimental poisoning 
of animals, and include motor weak- 
ness in the limbs, difficult respiration, 
mydriasis, vomiting in about one-half 
the cases (Boos), convulsive phe- 
nomena in occasional instances, coma, 
oliguria, slowing and weakening of 
the heart action, and death from 
respiratory failure Burning pains in 


the abdomen may have been experi- 
enced through local irritation by the 
salt taken 

Report of 10 cases of poisoning 
from magnesium sulphate In 7 
there was no effect The salt, on the 
other hand, seemed to cause a paral- 
>sjs of the bowel, so marked in 2 
cases that laparotomy was per- 
formed A marked diminution of the 
urine also occurred, amounting in 
some almost to anuria In only 1 
case was there actne purging This 
patient had taken the salt in several 
pints of beer Con\ulsions and 
motor paral>sis were obser\ed in 2 
cases Striking depression of res- 
piration occurred in 6 cases Boos 
fjour \meT Med \ssoc , vol h, 
2038, 1911) 

Magnesium sulphate gi\en by 
mouth as a laxatue is often followed 
by considerable depression, particu- 
larly if It fails to cause the bowels 
to mo\e The author used the drug 
as a laxatue in a number of chil- 
dren In nearly e'ver> case it was 
followed b> more or less marked 
depression LeGrand Kerr (L I 
Med Jour, Mar, 1914) 

In most cases of poisoning catharsis 
has failed to take place, the salt being 
instead absorbed from a concentrated 
solution Urine into which it is being 
excreted not infrequently shows a 
\ er\ high specific gra\ ity — 1 070 or 
e\ en 1 080 

In the absence of hjdremia the 
tendency of magnesium sulphate to 
be absorbed increases with the con- 
centration of the solution, the dr> 
salt being completely absorbed with- 
out action on the bowels In hy- 
dremic conditions, howe\er, the salt, 
ei en when gu en in \ery concentrated 
solution, is not absorbed It appears, 
therefore, that the practice of guing 
\ery concentrated solutions of mag- 
nesium sulphate to deplete the sys- 
tem of excessue water is rational, 
but perhaps not without possible 
danger In the absence of edema or 
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ascites the object of gi\ing mag- 
nesium sulphate can be none other 
than to produce efBcient catharbis 
To obtain this without danger of 
intoxication, the salt is best given in 
solutions not exceeding 6 per cent 
in strength Abo\ e this concentra- 
tion more or less magnesium sul- 
phate IS absorbed and is lost to 
catharsis, while its presence in the 
circulation is a menace to the pa- 
tient’s lite In the Massachusetts 
General Hospital the patients are 
gi\en ^4 ounce (15 Gm ) of mag- 
nesium sulphate dissolved in 3 fluid- 
ounces (90 c c ) of water, to be fol- 
lowed immediately by a glass of 
water Boos (Boston Med and 
Surg Jour, Jul> 22, 1909) 

On account of the slowness of its 
excretion from the system magnesium 
sulphate is capable of producing poi- 
soning by the cumulatne action of 
small doses, given repeatedly in con- 
centrated solution (Boos) 

In several of the cases of fatal poi- 
soning the amount of magnesium sul- 
phate taken had been only 1 ounce 
(30 Gm ) At autopsy the most 
tjpical findings are patches of led- 
denmg on the gasti ointestinal mucous 
membranes 

Treatment of Magnesium Poison- 
ing — Boos adMses that in cases of 
suspected magnesium poisoning copi- 
ous intravenous saline infusions be 
given Dilute solutions of calcium 
salts gi\en h> podermically ma> also 
prove of benefit ([ntia\enous injec- 
tion of a solution of calcium chloride 
m animals poisoned with magnesium 
sulphate frequently causes almost in- 
stantaneously a marked improvement 
in motor povver) Physostigmme 
(esenne) might likewise be of some 
use, Meltzer and Joseph having dem- 
onstrated the antagonistic action of 
magnesium sulphate and this drug on 
the nerve-endings in striped muscle 


Stimulants such as ammoma, ether, 
atropine, cocaine, strychnine, and digi- 
talis, as w ell as external heat, are also 
indicated m these cases 

Case of poisoning in a boy 3j4 
years of age who took a heaping 
spoonful of Epsom salts, thinking it 
to be sugar A few minutes later he 
■was found with pain in the stomach, 
nausea and retching, thirst and 

vomiting When seen twenty-five 

hours later he was critically ill, lying 
on his back, with face pinched, eyes 
sunken, and skin pale The mind 

was clear There were intermittent 
colicky attacks Temperature, 100 5® 
F , pulse, 160 and small, tongue 
dry, with prominent papillae, thirst 
intense, and the bowels had not 

acted Half an ounce of urine had 
been passed in twenty-four hours 
The abdomen was distended and 
rigid, and the skin markedly hyper- 
esthetic The catheter withdrew half 
an ounce of dark, muddy, very acid 
urine, containing no albumin The 
symptoms getting worse and sug- 
gesting acute peritonitis, laparotomy 
was performed About 2 pints of 
blood-stained serum, subsequently 
found sterile, were withdrawn No 
cause for obstruction was found 
For forty-eight hours the child 
seemed moribund Subcutaneous sa- 
line injections were made, and J4 
grain (0 03 Gm ) of calomel given 
every hour Finally flatus and feces 
passed, the bowels opened, and re 
co\er> ensued Fraser (Lancet, Apr 
24 1909) 

THERAPEUTICS —As antacids 

magnesium oxide, heavy magnesium 
oxide, and magnesium carbonate are 
used Of these, the heavy oxide 
would seem to be, perhaps, the best 
The light magnesia has the disadvan- 
tage of being bulky in sufficient doses, 
and magnesium carbonate is apt to 
gi\e rise to flatulence on account of 
the carbon dioxide gas given off when 
it IS subjected to the action of the 
acid of the gastric juice The latter 
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objection, however, does not alwajs 
hold, since the stimulating action o£ 
the carbon dioxide gas upon the mu- 
cous membrane of the stomach is at 
times beneficial, the drug acting as a 
sedative and anodyne in the treatment 
of indigestion with sick headache or 
pyrosis In diarrhea from indigestion, 
with acid stools, magnesium oxide 
combined with rhubarb yields very 
satisfactory results 

Magnesium oxide, being free from 
taste and non-irritatmg, is a \ ery 
desirable remedy for children The 
carbonate, combined with carmina- 
tives, is especially useful in the flatu- 
lent colic and diarrhea of infants 
Demers’s formula is — 

5 Magnesium catbonate 3ss (2 Gm ) 
Tincture of asafetida gtt xl 
Tincture of opium gtt xx 
Sugar 3j (4 Gm ) 

Distilled water iS} (30 c c ) — 

The dose is % to 1 teaspoonful, according 
to age 

The antacid properties of mag- 
nesium oxide render it valuable as an 
antidote in cases of poisoning by the 
strong mineral or vegetable acids 
Besides neutralizing the acids, it acts 
as a mechanical protective to the tis- 
sues against their corrosiv e action 
Its value as an antidote in poisoning 
by metalhc salts depends upon the 
fact that It precipitates many metals 
from their acid of combination, thus 
rendering the metal less poisonous 
In poisoning by arsenic freshly pre- 
pared magnesium hydrate is an anti- 
dote of no mean value though it is 
not so effective as the official hydrate 
of iron with magnesium oxide, of 
which doses of 1 to 4 ounces (30 to 
120 Gm ) are given 
As purgatives magnesium oxide and 
carbonate are often used in children 


In adults the neutral salts, the citrate 
and sulphate, are more generally em- 
ployed The oxide and the carbonate 
are hardly suitable for continuous ad- 
ministration, as, being insoluble, they 
may accumulate in the intestines and 
form concretions of the hydrate of 
magnesium Magnesium citrate and 
sulphate cause little, if any, irritation, 
and are on that account valuable as 
laxativ es in enteritis A rather free in- 
gestion of water at the time of ad- 
ministration assists their action In 
intestinal putrefaction they are also 
of decided utility In febrile affec- 
tions, given in small doses, they exert 
a refrigerant and a slight diuretic 
action Combined with iron, they are 
useful in constipation associated with 
atonic conditions In anemia and 
chlorosis the follow mg mixture is not 
infrequently useful as a tonic laxative 

5 Magnesium sulphate Sj (30 Gm ) 
Potassium bitartrate 3j (4 Gm ) 

Dried ferrous sul- 
phate gr X (06 Gm ) 

Water Oij ( 1000 c c ) — M 

Sig One wmeglassful a half-hour before 
breakfast each morning 

The constipation of lead poisoning 
IS relieved best bv magnesium sul- 
phate as follows — 

Magnesium sulphate Sij (8 Gm ) 
Morphine sulphate gr j (006Gm) 
Peppermint water fSiij (90 c c ) 

M Sig One tablespoon ful every two 
hours m lead colic 

Culbertson asserts that the usual 
method of gi\ mg magnesmm sulphate 
can be greatly improved upon by ad- 
ministering only y 2 to I dram (2 to 4 
Gm), dissolved, however, m a pint 
(500 c c ) of water The water aids 
m establishing increased peristalsis 
The same dose given at bedtime acts 
v\ ell as a diuretic and stimulant to 
elimination through the skin In 
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migraine magnesium sulphate should 
be gnen m doses of 3^ to 1 dram (2 
to 4 Gm ) at bedtime, dissolved in a 
goblet of warm water 

The purgatn e mineral waters 
(Fnednchshall, Pullna, Seidlitz, and 
Hunjadij owe their purgatn e action 
pnncipall} to the presence of mag- 
nesium sulphate 

In serous effusions (pleural, peri- 
toneal, etc ) magnesium sulphate m 
doses of 1 or 2 ounces (30 or 60 Gm ) 
daily fields good results, especially if 
the amount of fluids ingested be re- 
stricted It ma> be given bv enema 
if preferred, as proposed bv \\ atkins 
B Magnesium sul- 
phate Si] (60 Gm ) 

Glycemi fSj (30 c c ) 

Water fSn (120 cc) — M 

Edema and anasarca, as in Bright’s 
disease, are relie\ed in a similar man- 
ner b} magnesium sulphate It tends 
to relle^ e the conges>tion of the kid- 
ne} s in general anasarca and is alt,o ot 
■value in edema of the lungs and brain, 
and in ascites In particularly as- 
thenic cases It should be used with 
caution as it is liable fuither to 
weaken and depiess the patient In 
uremia associated with constipation 
magnesium sulphate is a \aluable 
remedy 

In 17 cases of obstinate constipa- 
tion occurring in c ises of appen- 
dicitis, corrosive sublimate poisoning, 
acute articular rheumatism, pneu- 
monia valvular disease, gastric can- 
cer etc , the authors made hypo- 
dermic injections of from 0 5 to 5 
c c (8 to 80 minims) of a 25 per 
cent solution of magnesium sul- 
phate Best results were obtained 
by injecting under the skin of the 
abdomen Good bowel movements 
were obtained in 14 cases A dose 
of from 0 S to 1 c c (8 to 16 minims) 
was found most effective 
The authors advocate the pro- 


cedure where purgation m the usual 
way IS impossible, where rectal ad- 
ministration is ineffective, or where 
it IS desirable to affect the intes- 
tinal musculature rather than the in- 
testinal mucosa Thus, it would ap- 
pear to be of value in cases of 
uremic coma, tonsillar abscess, intes- 
tmal paresis, intestmal obstruction, 
and in patients who are unable to 
retain anything on their stomach A 
Robin and M Sourdel (Bull et mem 
de la Soc med des Hop de Pans, 
June 20, 1912) 

Administration of magnesium sul- 
phate IS of assistance to lessen the 
mammary secretion, where this is de- 
sired, in nursing mothers 

Diarrhea due to fecal impaction is 
best relieved by small doses of mag- 
nesium sulphate given every hour 
The drug is also useful m dysentery, 
combined with aromatic sulphuric 
acid and tincture of opium In acute 
dysentery it will often overcome the 
fever and tenesmus, and remove the 
blood and mucus from the stools 
Leahy has advised the use of the ‘fol- 
low mg Saturate 7 fluidounces (210 
c c ) of water with a sufficient quan- 
tity of magnesium sulphate, and add 1 
fluidounce (30 c c ) of diluted sul- 
phuric acid Of this give a table- 
spoonful (15 cc) e\ery hour or two 
in a wineglassful of water until it op- 
erates Morphine may be added, or 
starch enemata with laudanum used 
In persistent diarrhea due to in- 
digestion in cases of tuberculosis 
Robin recommends the following 
combination — 

B Magnesn hydroxtdi 5iss (6 Gm ) 

Bisniutln subnitratis 3ss (2 Gm ) 

Sodn bicarbonatis Sij (8 Gm ) 

Calcii cai bonatis prce- 
cipitah, 

Sacchari aa Sss (16 Gm ) 

Ft m chart no xxiv 
Sig One powder after each meal 
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Magnesium carbonate is useful as 
an inexpensu e substitute for bis- 
muth in general practice In many 
instances it is no less efficacious than 
the latter N Reader (Pract, Xo\ 
1912') 

In rectal disorders magnesium sul- 
phate m moderate doses is of great 
\alue, as it liquefies the fecal pas- 
sages and renders them less irritating 
In cancer or stricture of the rectum, 
hemorrhoids, and fissure of the anus 
this IS very desirable Magnesium sul- 
phate, as well as other salines, will act 
painlessly upon the bowels of a pa- 
tient fully under the influence of 
opium, which renders them especiallv 
useful in atony of the rectum 

The unpleasant taste of magnesium 
sulphate may be com eniently d s- 
guised b). the addition of a small 
amount of fluidextract of licorice or 
by boiling it with or giving it in 
coffee For general use 4 ounces (^125 
Gm ) of magnesium sulphate may be 
dissohed in 4 fluidounces (125 cc) 
of lemon or other s^Tup, and enough 
water added to make 1 pint (500 c c ) 
Of this the dose is a wineglassful or 
two 

Magnesium salts abolish the tre- 
mor caused by eserine, and are ot 
some value as antidotes in esenne 
poisoning, though they have no in- 
fluence on esenne myosis D R 
Joseph ( \mer Jour of Phjsiol 
Jan , 1909 j 

Intravenous injections of mag- 
nesium sulphate found v ery benehcia! 
in 6 cases of puerperal sepsis Thirtj 
grains (2 Gm ) of the salt in 8 fluid- 
ounces (250 c c ) of normal saline 
can be safely administered intrave- 
nously, but must be given slowly, at 
a temperature of 105° to 108°, twenty 
minutes being consumed in the proc- 
ess A rapid flow into the vein is 
followed by embarrassed respiration 
The drug was given as described 50 
times, with frequent gratifying re- 


sults It may be given at intervals 
of twenty-four hours for several 
days 

In the cases of puerperal infection 
a gradual decline in temperature and 
pulse followed the use of the remedy 
Blood-cultures from all cases save 
one showed pure streptococcus in- 
fections Huggins (Jour Ind State 
Med Assoc , Mar IS, 1911) 

External Uses — Magnesium oxide 
and the carbonate are used as a toilet 
powder, to dry the skin, to prevent 
chapping and excoriation in intertrigo, 
and to relieve the irritation due to 
sunburn and that left after shaving 
Magnesium carbonate is applied also 
as a cosmetic to relieve the shining 
appearance of the facial integument, 
cubes of the compound being gen- 
erally preferred for this purpose 
Magnesium sulphate was shown in 
1907 by H Tucker to be of great 
V alue as an application in local inflam- 
matory conditions From 15 to 20 
thicknesses of gauze, or a thin layer 
of absorbent cotton, should be placed 
as a cov enng ov^er the entire inflamed 
area and kept continuously wet with a 
saturated solution of the salt, evapoia- 
tion of w hich may be slow^ed by a final 
covering with oiled silk or waxed 
paper The dressing is allow ed to 
remain twelve to twenty -four hours, 
the parts being then washed with 
water and the dressing at once reap- 
plied, if indicated Pam is relieved 
and resolution of the inflammatory 
process hastened by this measure A 
marked blanching of the affected sur- 
face IS produced, but this is not fol- 
lowed by anv deleterious effects 
Tucker employed this procedure wuth 
marked success in cases of gonorrheal 
epididymitis and orchitis, chancroidal 
bubo, gonorrheal arthritis, acute rheu- 
matism, tuberculous peritonitis, facial 
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erysipelas, cellulitis, alcoholic and 
traumatic neuritis, sprained ankles, 
and simple contusions Among 
others, Fifield has also seen excellent 
results follow magnesium sulphate ap- 
plications in mastitis, inflammatory 
conditions of the female genital or- 
gans, boils, and carbuncles He pre- 
pares the solution by dissohing 2 
pounds of magnesium sulphate in 1 
gallon of hot water, and filtering 
when the solution has cooled The 
applications of the solution should be 
continued until all signs of inflam- 
mation have disappeared, and, mean- 
while, absolute rest for the inflamed 
part should ha\ e been procured Der- 
matitis due to poison ivy is anothei 
condition in which application of 
magnesium sulphate solution has 
proven decidedh effective 

\ man suffering from thoracic 
aneurism with projection of the chest 
wall had some slight cutaneous 
irritation o\er the mass Applica- 
tion of magnesium sulphate solution 
was made The relief to his deep 
pain was so great that he asked to 
have the dressing repeated The 
effect was not lasting and the appli- 
cation had to be repeated from time 
to time Other cases in which this 
apparently reflex analgesia was ob- 
served were cases of gastric ulcer 
gastric carcinoma, lymphatic leuke- 
mia, acute pericarditis, sciatica, head- 
ache of unknown origin, and chronic 
pleurisy The measure may be use- 
ful at times when one diies not care 
to give morphine in cases of deep- 
seated pains, acute or chronic S 
Sohs-Cohen (Jour Amer Med As- 
soc , Dec 4, 1909) 

Magnesium sulphate used locally 
in 19 cases of erysipelas complicated 
with alcohohsm, acute nephritis, 
myocarditis, and pneumonia, with 
only 3 deaths, and also in 35 un- 
complicated cases, with no deaths 
The application gives prompt relief 


from local distress and causes a rapid 
and permanent fall of temperature, 
thereby eliminating possible febrile 
complications The author only 
gives a milk diet for the first few 
days until temperature is normal 
Choksy (Lancet, Feb 4, 1911) 

In myalgia and lumbago McCarty 
has had gratifying results by bathing 
the parts in a hot (110° F ) 1 16 
solution of magnesium sulphate The 
bath should last at least twenty 
minutes, the skin being meanwhile 
constantly wiped with a cloth, and the 
treatment should be repeated daily 
until the condition is cured The 
same author recommends the use of 
compresses of a cold 1 16 solution 
in tonsillitis and even pneumonia 

Intramuscular injections of mag- 
nesium sulphate used in 5 cases of 
articular rheumatism with excellent 
results The author uses a 25 per 
cent solution, injecting in adults 4 
c c into any convenient muscle 
Jackson ("ST Y Med Jour, June 24, 
1911) 

aterhouse makes the following 
suggestions as legaids the local use 
of magnesium sulphate (1) In a 
troublesome condition of the ankles in 
old people in which the skin assumes 
a hard, crusty condition, with a dusky 
led or purplish colot and frequent 
cracking smai ting, bleeding, and 
ulcer formation, the local use of mag- 
nesium sulphate solution softens the 
skin, enhances the blood-supply, and 
initiates granulation (2) In neural- 
gic conditions application of mag- 
nesium sulphate solution along the 
course of the nerve in\ olved will often 
relieve the pain in a few minutes 
(3) In malaria, typhoid fever, and 
measles sponging the skin once or 
twice a day with magnesium sulphate 
solution IS a useful measure (4) Re- 
peated applications of magnesium sul- 
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phate solution to comeal scars inter- 
fering ^ith vision will usually remo\e 
the condition entirely m six months 
(5) In parts of the country w’’here 
chigoes and fleas are anno\ mg, 
sponging with magnesium sulphate 
solution in the morning is an effectual 
preventne measure (6) In tooth- 
ache plugging with cotton wet with 
magnesium sulphate solution is a 
useful procedure 

Magnesium sulphate used as a 
local dressing in contused, lacerated, 
and incised wounds, inflamed and 
swollen joints, orchitis, infected 
wounds with foul discharge, and m 
moist gangrene following injuries of 
the extremities In all the con- 
ditions the results were uniformly 
good B B W heeler (W Va Med 
Jour Apr, 1911) 

Mixture of saturated solution of 
magnesium sulphate and glycerin m 
equal proportions used for the cure 
of local infection in a series of 14 
cases of wounds of various kinds 
infected blisters, felon, and cellulitis 
In the latter condition the arm w’^as 
packed in the hot solution from 
fingers to shoulders All the infec- 
tions were quickly controlled Freese 
(N Y Med Jour, Feb 14, 1914) 

The writer found that burns of the 
first and second degree were in\ar- 
lably arrested in their de\elopment 
when molecular solutions of mag- 
nesium sulphate ha\e been applied 
early Third degree burns run as a 
rule a more fa\orable course under 
the application of magnesium sulphate 
than under any other treatment 
Higher concentrations than 25 per 
cent seem to exert a still better in- 
fluence The favorable action in ad- 
\anced stages of burns of the second 
and third degree is less striking, be- 
cause of the infection present but 
even then it seems to exert a fa\ or- 
able influence and should be used m 
combination or alternately with anti- 
septics Meltzer (Jour Pharm and 
Exp Therap , xii, 211, 1918) 


In tetanus intraspinal injections of a 
25 per cent sterile magnesium sul- 
phate solution ha\ e been productive of 
good results in a number of instances 
The dose onginalK recommended by 
Meltzer is 1 c c (16 minims) of this 
solution for e\er\ 25 pounds of body 
weight Miller treated 11 cases with 
this solution, with 5 reco\eries The 
measure is not an absolutelj safe one, 
as onh a slight excess of magnesium 
solution IS required to produce dan- 
gerous respirator} depression 

Case of obstinate facial hemispasm 
m which, alter cocaine local anesthe- 
sia, 2 c c (32 minims ) of a SO per cent 
solution ot magnesium chloride were 
injected in the \icinit> of the facial 
ner\e, at its exit from the stylo- 
mastoid foramen Slight numbness 
and swelling followed temporarily, 
but by the htth day the clonic move- 
ments were much weaker, and on the 
tenth da> they disappeared entirely 
and permanently The same pro- 
cedure might be applied to other 
ner\es, including the spinal accessory 
in torticollis Claude and Le\> (Bull 
et mem de la Soc med des Hop de 
Pans, Mar 7, 1913) 

C E DE M Sxjous 

AXD 

L T DE M S\jous, 

Philadelphia 

MALARIAL FEVERS —SYN- 
ONYMS — “^-gue, intermittent and re- 
mittent fe\eis, chills and fe\er, 
ciuotidian, tertian, and quartan fe\ ers , 
esti\oautumnal fe\er, paludal fever, 
marsh fe\er, climatic fever, jungle 
fe\er, swamp fever, coast fe\er, 
mountain fever, hill fever, gnat fever, 
Roman fever, Chagres fever, Cam- 
eroon fever, chill fever, cold fever, 
hemamebiasis , paludism 

DEFINITION — The term malarial 
feveis includes a group of closely allied 
infectious characterized, as a rule, m 
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the acute forms, by periodic parox- 
ysms ha\mg the three stages of chill, 
fe\ er, and s\\ eat They are caused by 
the inoculation into the blood-stream, 
through the bite of a mosquito of 
the genus Anopheles, of certain spe- 
cific protozoan parasites (^Hcemamaeba 
[plasmodimn] malartcs and its related 
species) which attack and destroy red 
blood-cells Chronic hemamebic infec- 
tion manifests itself in various forms, 
and w ith its results is known as 
chronic malaiia and malarial cachexia 

HISTORY— The sober history of 
the de\elopment of our knowledge of 
the malarial fe\ers reads like a 
romantic fable wherein mighty giants 
of an hundred heads are met and 
conquered Two of the giant-quellers 
(La\eran and Ross) ha\e been 
awarded the Nobel prize in medicine, 
and a third (Gorgas) has been sig- 
nally honored by the Congress of the 
United States as well as b> American 
and foreign scientific associations 

Craig distinguishes four mam epochs 

1 From the earliest records to the 
introduction of cinchona bark (1640) 

2 From the introduction of cinchona 

bark to the discovery of the plas- 
modia (1882) 3 I rom the discoveiy 

of the plasmodia to the disco\ery of 
the method of transmission by the 
mosquito (1895) 4 From the dis- 

co\ery of the method of transmission 
until the present time 

The writers suggest that the fourth 
epoch should close with the achieve- 
ments of Gorgas and his co-workers 
on the Isthmus of Panama, and 
would thus phrase its description 4 
From, the discovery of Anopheles 
transmission to the banishment of 
malaria from the Panama Canal Zone 
and the completion of the canal 
They would then add S From the 


completion of the Panama Canal 
(1914) — into the future For per- 
haps we are on the brink of other 
epoch-marking discoveries in regard 
to the malarial fevers 

GEOGRAPHICAL DISTRIBU- 
TION — With the exception of the 
Arctic and Antarctic regions, malaria, 
although principally a tropical dis- 
ease, exists over the entire surface of 
the habitable globe 

North America — From Canada to 
the Isthmus it is found, though rel- 
ate ely less common and less malig- 
nant in the north than in the south, 
in the highlands than in the lowlands, 
and \irtually absent from the alti- 
tudes All forms are encountered in 
the Mexican coast regions, as in the 
Gulf States of the Union, and along 
the Mississippi and Ohio Rivers It 
IS prevalent through the Middle 
West, but less so in the Middle 
States, if one excepts certain regions 
of New Jersey, Delaware, and Mary- 
land Even in New England, tertian 
infection is not lare, and the Pacific 
seaboard is far from being exempt 

Malaria exists in every State m the 
union except Wyoming The mortal- 
ity in 1900 in the Lnited States from 
malaria was 14 909 of which 9320 
were whites S Harris (Jour Amer 
Med Assoc Oct 9 1909") 

Although indigenous malaria had 
not been observed m England over a 
centur 3 se\eral cases were brought 
there during the war London letter 
(Jour Amer Med Assoc , Oct 20, 
1917) 

Central and South America — Here 
It IS a veritable menace Some 
regions are uninhabitable, owing to 
the virulence of the infection The 
Panama Canal Zone is an exception 
only because of the vigilance of the 
United States Army Medical and 
Sanitary Corps 
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West Indies — In the Caribbean 
Islands malaria is very prevalent, and 
especially the malignant forms Cuba 
and Porto Rico are both se\ erelj 
infected 

Europe — Great Britain and Nor- 
way enjoy only a comparatne free- 
dom Benign tertian exists on the 
Continent Greece, Sicily, Italy, and 
Turkey are the worst sufferers, and 
exhibit also many cases of esti\o- 
autumnal, even pernicious infection 
Quartan infection is not rare in the 
Mediterranean countries 

Asia — India harbors the disease in 
all its forms and degrees of se\erit\ 
The annual loss of life here is tre- 
mendous Japan and the Philippines 
have no exemption In S>ria and 
Mesopotamia the morbidity is large 
Africa and Oceanica — Parts of 
Africa are uninhabitable owing to the 
ravages of the disease This is espe- 
cially so along the Congo and Nile 
Rivers In Egypt, Tunis, Tripoli, and 
Algeria the infection exists endemic- 
ally It is pre\alent in Australia, 
along the coast, and the same is true 
of the South Sea islands in general 
ECONOMIC LOSS— Howard has 
estimated the loss in the United 
States due to malaria, calculating the 
loss m wages, lowered production, 
care of the sick, and medical atten- 
tion as $100,000,000 annuall} India's 
toll of death is given at the startling 
almost incredible figure of 1,130,000 
souls yearly Celli states that 
“malaria annually costs the Italian 
Government incalculable treasure ’’ 
These bare, indisputable facts place 
the problem of control and eradica- 
tion squarely up to all governments 

CLASSIFICATION — Acute malarial 
fevers were formerly classified according to 
clinical type as intermittent and remittent. 


the former being subdmded into quotidianSj 
tertians, and quartans, with the rare forms 
showing fortnight^ (14 or IS da>s) recur- 
rence of paroxysms, sometimes distinguished 
by special title, as quatuordecimam, etc 
The fulminant, speciall> \irulent cases 
were, and still are, termed pernicious ma- 
laria The term malignant malaria, for- 
merly used synonymously with pernicious 
malaria, is now applied by some writers* 
to all forms of infection with crescent- 
forming parasites, whether of the spe- 
cially pernicious types or not — le, synon- 
ymousK with estiz oautumnal infection The 
syndrome marked chiefly by splenic tumor 
and profound anemia resulting from long- 
standing infection, was designated malarial 
cachexia — a term still in reluctant use Cases 
of malarial infection (most frequently 
chronic') not revealed by frank paroxysms 
of chill and fever, but manifesting other 
svmptoms, such as headache, mvalgia, neu- 
ralgia, paraivses, gastric and other visceral 
crises, etc, were known as masked malaria, 
or lai'^al malaria In popular parlance, the 
terms hrow ague, dumb ague, sun pain, etc, 
were emploved, and the enlarged spleen of 
chronic malarial infection was called “ague- 
cake ” 

\t present most students of malaria adopt 
one or the other of two classifications based 
upon the type of the infecting organism, — 
(a) Mannaberg’s and (b) Craig’s modifica- 
tion of Schaudmn’s 

Mannaberg's classification follows 1 
Fevers produced by Golgi’s common tertian 
and quartan parasites 2 Fevers produced 
by crescent-forming parasites 3 Fevers 
produced by an association of both forms 
4 Latent infections 

Craig's classification, which in the mam 
has been adopted in this article is the fol- 
lowing 1 Tertian malaria {Plasmodium vi- 
vai) 2 Quartan malaria {Plasmodium 
malari(je) 3 Tertian estiv oautumnal malaria 
{Plasmodium falciparum) 4 Quotidian 
estivoautumnal malaria {Plasmodium qiio- 
tidianum) 

\\ e shall howe\er, use the term hemameha 
in preference to plasmodium, and shall take 
account, with Mannaberg, of mired infec- 
tions and, with traditional as well as mod 
ern medicine, of latent or masked infec- 
tions Chronic infection and its resultant 
malarial cachexia are likewise considered 
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ETIOLOGY— Methods of Infec- 
tion — Three mam theories of the 
mechanism of malarial infection may 
be mentioned 1 Through the diges- 
tive tract — ^vater theory 2 Through 
the respirator}, tract — air theory 3 
The inoculation theorv 

Although the air and water theories 
still have a few adherents, the avail- 
able ev idence against them is so over- 
whelming that the} ma} be dismissed 
from consideration The present 
status of the question is well sum- 
marized by Bignami “This much at 
any rate we can assert, namely, that 
inoculation is the oni} mechanism ot 
infection which has been demon- 
strated experimental!} ” 

Predisposing Factors 
These mav be considered under two 
heads — environmental and individual 
A Environmental — 1 Climate — 
Malarial fevers aie moie prevalent 
and more virulent in hot and damp 
climates, especiallv tropical and sub- 
tropical countries in which there are 
extensive swamps and jungles — con- 
ditions which favor the propagation 
of mosquitoes and piobabl} aftect 
also the intensitv ot the lite of the 
malarial parasites The infections of 
the temperate /ones are mote com- 
monly benign Alalanal feveis are 
found wherever conditions favoi the 
life of the mosquito In Philadelphia, 
‘the Neck,” a legion of marsh} 
truck farms, was long the habitat of 
the disease, while residents of the 
built-up districts suffered chiefly when 
the streets were torn up — and espe- 
cially after spring and summer rams 
In any climate infested by mosquitoes 
of the genus Anopheles, and in which 
infected human beings live, malaria 
will persist, and must be repressed by 
public and private precautions 


It has been found that the malarial 
parasite will not develop with a mean 
temperature below 60° F As great 
altitudes are for the most part cool 
and dr}, afford better drainage, and in 
consequence are poor bleeding places 
for both parasite and insect, it is 
easily seen why marshy lowlands 
suffer most Exceptions to this are 
found in the Philippines and in South 
America 

2 Ram and Moisture — Soil — Rain 
and moisture furnish the best condi- 
tions for the development of breeding 
places, and the soil which favors the 
formation of stagnant pools is like a 
V irulent focus for infection These 
conditions are found in forests and 
swamp lands, and in soil which does 
not admit of free drainage 

3 Season — ^The influence of season 
IS shown in the following tables, com- 
jilied by Thayer, of Baltimore, the 
Isthmian Canal Commission, and 
Celli, as regards their respectiv'^e 
countries and climates It will be 
seen that the gieatest number of cases 
occur in summei and eaily fall The 
estivoautumnal types reach their 
height in the autumn in the tropics, 
and during late summer in temperate 
climates, while the simple tertian 
variety is most common during the 
summer 

B Individual Causes — 1 Race — It 
IS said that dark-skinned races are 
less susceptilile, partly by natural re- 
sistance and partly owing to an im- 
munity gamed by repeated infections 
during childhood New arrivals in 
malarial districts are more susceptible 
than older inhabitants, especially if 
they belong to light-skinned races 

2 and Age — As a rule, men are 

the most exposed When both sexes 
are equally exposed the ratio of infec- 
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Years 


Months 1 

1864 

1865 1 

1 

1873 ! 

1874 j 

1877 

1878 j 

1892 

1833 * 

1894 

1895 

1886 ' 

1897 [ 

1898 

Total 

January 

284 

195 

853 

459 

638 

661 

240 

189 

249 

236 

314 

129' 

90 

4673 

February ! 

228i 

198 

681 

528 

519 

543i 

177 

325 

163 

175 

243 


58 

3732 

March 

189 

170 

711 

1 747 

544 

502, 

231 

119' 

125 

165 

244 

98 

ol 

3906 

April 

168 

151 

6531 675 

564 

576, 

2231 

148 

157 

180 

235 

115 

76 

3921 

May 

112 

114 

669 

584 

480 

504 

244 

119 

159 

165 

229 

120 

76 

2575 

June 

83 

88 

409 

1 331 

339 

375| 

205' 

119 

138 

1501 

155 

88 

73 

2553 

July 

439 

340 

1135 

‘ 865 

1858 

398* 

608 

553 

813 

582‘ 

502 

320 

431 

8844 

August 

1492 

570 

2824 

i 26471 

2373 

1604 

694 

741 

1298 

1181 

939, 

410, 

905 17678 

September 

1056 

476 

i 2185 

1 2019 

1995 

1896 

586 

761 

984 

1357 > 

684 

505 

799 15203 

October 

775 

437 

1761 1732 

1460 

1495 

500| 

911 

855 

1191 

532 

4031 

703,12755 

November 

431 

475 

1280 

1186 

795 

1245 

404 

831 

678 

898' 

361, 

215, 

732 

' 9531 

December 

271 

205 

777 

1 7731 

695 

1193 

311| 

427 

427 

767' 

252 

137. 

386 6621 

Total 

5528 

3419 

il3938il2682'l2260 10992 

4423| 

5043 

6046^ 

6947'| 

469o| 

26341 4390 92992 


Table 2 — Thayer’s Ta.ble Se\so\a.l Varia.tiov i\ B\ltimore 


Type 

Jan 

Feb 

Mar 

1 

Apr 

May 1 

1 

1 ] 

June 

1 

! 

July ! 

Aug 

Sep 

Oct 

Nov 

Dec 

Tertian 

12 

12 

28 

51 

76 

68 

131 

161 

153 

168 

54 

17 

Quartan 

3 

1 

0 

1 1 

0 

0 

3 

0 

2 

1 

4 

2 

Estivoautumnal 

5 

1 

2 

5 ! 

0 

3 

37 1 

99 ! 

191 

203 

63 i 

22 

Combined 

0 

1 

1 

0 

0 

1 

3 

3 

4 

11 


2 

Total 

20 

15 

31 

57 

76 

72 

174 

263 

350 

383 

127 

43 


T\BLE 3 OlsAL COMMISSION, 1911 


Months 

Discharged 

Died 

1 

Total 

Cases 

Annual 
Average 
per 1000 
of deaths 

Annual 
Average 
per 1000 
of cases 

Number of 
Employees 

W 

C 

w 

C 

January 

180 

157 

1 

1 

339 

0 51 

86 

47,348 

February 

217 

156 

1 


384 

0 24 

93 

49,785 

March 

239 

167 


1 

407 

0 25 

102 

47,935 

April 

190 

138 

1 


329 

0 25 

81 

48.634 

May 

461 

463 

1 

3 

928 

0 99 

230 

48,496 

June 

756 

981 

4 


1745 

1 98 

432 

48,519 

July 

747 

1226 

4 

4 

1981 

2 01 

497 

47,801 

August 

1 396 

506 

3 

2 

907 

1 21 

219 

49,710 

September 

1 322 

339 

3 


664 

0 76 

168 

47,400 

October 

] 253 

249 

1 


503 

0 24 

121 

49,812 

November 

1 199 

210 

4 

1 

414 

1 19 

99 

50,420 

December 

i 191 

193 

1 1 

1 ! 

386 

0 47 ' 

91 

50,655 

Total 

4151 

4795 

24 

1 17 

1 

8987 

0 84 1 

i 1 

184 

48,876 


tion IS the same Children are less 
resistant to infection than adults 

Malarial infection is less frequent 
m the infant than in the child or 
adult Malaria, in the infant, is a 
serious disease, and demands prompt 
recognition and treatment A posi- 
tive diagnosis can not be made ex- 

6—31 


cept by repeated blood examination 
Therapeutic diagnosis should not be 
made unless it is impossible to make 
a diagnosis by blood examination 
The treatment of malaria in the in- 
fant IS as m the adult Morgan 
Smith (Trans So Med A.ssoc , N Y 
Med Jour, Jan 19, 1918) 
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The exhibition of substances caus- 
ing the spleen to contract (adrenalin, 
ergot, hypophysis) can cause the 
malarial organisms contained in the 
splenic parenchyma to make their 
exit and enter the circulation This 
blood infection, which allows one to 
detect latent malaria, is not accom- 
panied by a typical thermic paroxysm 
The organisms enter the blood from 
4 to 6 hours after the injection, more 
quickly after adrenalin, but more 
lastingly after pituitary Neuschlotz 
(Munch med Woch , Jan 22, 1918) 

3 Occupation — Laborers upon the 
soil, ditch diggers, railroad builders, 
etc , especially where through great 
enterprises the soil is turned and re- 
turned, fa\oiing the foimation of 
stagnant pools, are especially liable — 
the more so in highly malarious dis- 
tricts — ^to infection Morbidity is in- 
creased where night work is required 
In a less degree, but according to 
the extent of their exposure, engi- 
neers, contractors, supervisors, and 
other officials engaged in railroad and 
canal construction, etc , are similarly 
liable Soldiers in camp or ‘ on the 
hike” in malarial countries and cli- 
mates suffer largely 

4 Social and Hygienic Conditions — 
Poorly nourished individuals, dwell- 
ers in insanitary abodes, and those 
who are careless of their personal 
hygiene or of prophylaxis — as in 
sleeping near the ground without pro- 
tection — often succumb to the infec- 
tion Especially is this true of the 
laboring and peasant classes and of 
soldiers 

Parasitology — ^The parasites of ma- 
laria (malarial organisms, malarial 
corpuscles, plasmodia, hemamebae), 
discovered by Laveran in 1882, have 
two cycles of development — one 
within certain mosquitoes of the 
genus Anopheles, one within man 


The mosquito cycle is sexual {sporog- 
ony) , the human cycle, for the most 
part, asexual (schizogony) Whether 
or not the parasites have, in the pres- 
ent stage of evolution, a third, non- 
parasitic stage of existence is mooted, 
but there is no evidence of such 
Bass has succeeded in cultivating 
them in vitro, but only within the red 
blood-cells of man Apparently they 
are transferred from insect host to 
human host, and back again to new 
insects, new men, continuously Hence 
malarial fevers, while dangerously 
transmissible, are not contagious, le , 
they are not directly infectious from 
patient to patient 

In man the parasites chiefly inhabit 
the blood-stream, living on and within 
the red corpuscles, by destroying 
which they produce anemia and the 
peculiar pigmentation of malaria 
They can sometimes be demonstrated 
during life in blood taken from the 
spleen, when examination of the 
peripheral blood fails to reveal them 
Post mortem they have been found 
within the blood-vessels of all the 
organs and tissues 

Several species, types, and varieties 
of malarial organisms are recognized 
and have received distinctive names 
Of these, sharp distinction may be 
made between two groups, the cres- 
cent-forming and non-crescent-forming 
hemamebae The former, highly resist- 
ant and dangerous, give rise to the 
so-called malignant or estivoautumnal 
infections, while the latter cause the 
comparatively mild and manageable 
ordinary infections 

The non-crescent-forming organisms 
are commonly spoken of as (ordinary) 
tertian and quartan parasites, from the 
periodicity (about forty-eight hours 
and about seventy-two hours, respect- 
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corpuscles This observer indeed, 
basing his opinion upon his ingenious 
culture experiments, asserts that the 
>oung parasites cannot exist free in 
the blood He believes that they 
must pass directly from infected to 
uninfected cells, where the erythro- 
cytes are crowded together in the 
capillaries, and this only when the 
opening for the exit of merozoites 
from the red cell is toward another 
in contact with it If the opening m 
the infected cell occurs on the side 
in the direction of the blood-current, 
the merozoites are killed at once 

A certain proportion of the adult 
parasites, how e\ er, do not segment, 
but become flagellated These are 
the gametes or sexual forms, which 
aie destined to cairy on the life cycle 
of the organism in the mosquito — 
spo} agony They have been observed 
chiefly in blood which has been foi 
some time (eight or ten minutes) le- 
mo\ed fiom the body, and were thus 
first demonstrated , but it is now 
known, as piedicted by' the senior 
writer, that a certain numbei of 
sexual parasites are foimed within the 
human \essels, piobalily m the 
deeper and less actne portions of the 
circulation, and it is possibly thus 
that chionic and larval infections are 
maintained 

The flagellated oiganisms aie of 
two kinds, designated by Craig as 
actiTc and poiswe The active flagel- 
lated organism, also termed the 
microyamctocytc, is at fiist a spherical 
body filled with motile pigment, dis- 
tributed throughout the protoplasm 
m the form of small granules The 
motion of these granules becomes 
more and more rapid, indicative of 
greater and gpreater activity of the 
protoplasm, until finally, at the cir- 


cumference of the organism, 3 or 
more thread-like and wavy prolonga- 
tions (flagella) are put forth, which 
may be in length from 3 to 4 times 
the diameter of the parasite They 
exhibit active lashing movements, 
and when separated from the main 
body of the parasitic cell are known 
as murogametes Roughly, they cor- 
lespond to the spermatozoa of higher 
animal forms 

The passive flagellated organism, 
or maci ogamete, is a round body con- 
taining pigment m larger, immotile 
clumps, generally arranged in ring 
form around the periphery These 
bodies do not of themselves produce 
flagella, but upon the slide, in drawn 
blood, flagella from the microgameto- 
cytes which have become free in the 
plasma can sometimes be seen at- 
tached to the macrogametes 

In nature it is in the stomach 
or middle intestine of the mosquito 
that the conjunction of male and fe- 
male elements — of micro- and macro- 
gamete — takes place The fertilized 
female cell is known as the sporont 
It becomes elongated and finally motile, 
and is then known as the ookinete 
The ookinete penetrates the wall of 
the middle intestine and attaches 
Itself to the basement membrane of 
the intestine, on the lower side of 
the epithelium, between the adipose 
tissue and the muscular wall Here 
it becomes spherical in shape, form- 
ing the oocyst, about the third or 
fourth day after the mosquito has 
bitten an infected individual The 
protoplasm of this cyst is granular 
and reticular in appearance , the pig- 
ment is reduced in amount, and the 
whole is inclosed within a well- 
defined capsule About the fifth or 
sixth day the oocyst enlarges and 
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as a minute hyaline body of indis- 
tinct outline and difficult to detect — 
the round or ring-shaped schizont 
Close inspection reveals active ame- 
boid motion As it matures, the 
organism gradually becomes better 
defined, and when full grown is clear 
cut and refractive The lound type 
is hyaline in appearance throughout, 
but the more common ring form con- 
sists of a narrow hyaline margin in- 
closing a small area of greenish- 
yellow hue This has been thought 
to indicate that the center of the para- 
site is much thinner than the periph- 
ery, thus allowing the normal color 
of the corpuscle to show through 
Careful observation, however, has 
demonstrated that the ring forms 
often become uniformly hyaline, and 
that in so doing the protoplasm of the 
organism flows in from the edge of 
the ring It is much more probable, 
therefore, that no protoplasm existed 
in the greenish area The infected 
red corpuscles are generally smaller 
than the normal corpuscles and dark 
green m color They are often cre- 
nated Not rarely, double oi triple 
infections of the corpuscle may be 
observed Pigmented forms are less 
numerous than the hyaline bodies, but 
not uncommon As a rule, the pig- 
ment appears as a small, solid block, 
very dark, almost black in color, 
sometimes at the edge of the parasite, 
sometimes at the center It is never 
motile Very rarely it consists of 
fine gianules, but never more than 
3 or 4 Segmenting forms of the para- 
site are seldom observed in the 
peripheral blood, although leadily 
demonstrated in blood taken from the 
spleen at the proper time in well- 
marked cases Just before segmenta- 
tion the parasite occupies about one- 


fourth of the infected blood-cell, thus 
distinguishing it from the quartan 
and tertian parasites which fill the 
corpuscle At the end of about 
twenty-four hours, the pigment be- 
comes collected at the center of the 
organism and radial striations can be 
detected, starting from the center and 
dividing the parasite into from 6 to 8 
very minute round or oval merosoites 

Complete division occurs within the 
infected red cell The merozoites are 
then liberated by its rupture Each 
merozoite is capable of again infect- 
ing a red cell, and the human cycle 
IS thus repeated 

Both in the quotidian and in the ter- 
tian estivoautumnal parasite there 
are developed within the red blood- 
corpuscle certain bodies which do not 
undergo segmentation These are 
the so-called descents^ which are 
destined to carry on the sexual cycle 
(spoiogony) of the estivoautumnal 
organism within the mosquito They 
are highly refractive, exhibit a more 
or less granular protoplasm, and con- 
tain pigment which is arranged in 
the form of slender rods or minute 
dots In the younger crescents this 
pigment is distributed throughout the 
protoplasm, but as the organism 
matures it collects at the center or 
at one pole The border of the cres- 
cent IS sharply cut and is represented 
by a single or double line, having a 
peculiar greenish color When the 
crescent is full grown, careful ex- 
amination will most frequently show 
a somewhat convex and peculiarly 
pale green line upon the concave 
border of the parasite This repre- 
sents the remnant of the red blood- 
cell in which the parasite developed 

In quotidian estivoautumnal infec- 
tion the crescent is generally much 
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shorter and plumper than m the ter- 
tian Its extremities are rounded, 
and It always presents a distinct 
double outline The protoplasm is 
less granular and the pigment is 
smaller in amount, and in the form 
of dots 

In the mosquito (and upon the 
slide in the blood which has been 
drawn for some time) the crescents 
undergo a series of changes, first be- 
coming oval and then round These 
spherical bodies correspond to the 
microgametocytes and macrogametes 
of the tertian and quartan infections, 
and in the mosquito undergo similar 
changes The microgametocytes be- 
come flagellated , the male elements 
(flagella, or microgametes) become 
free and fertilize the female elements 
{macrogametes') , the sporont, the 
ookinete, the oocyte, the sporoblasfs, 
and finally the sporocoites develop, 
and the latter, entering the proboscis 
of the mosquito, are again inoculated 
into human beings 

Like the quotidian, the tertian 
estivoautumnal paiasite — Hcemamaba 
(or Plasmodium) falciparum (ter- 
ttanum) — in its schizogony, or human 
cycle, appears first within the infected 
red cell as a hyaline ring or disk The 
infected corpuscle is greenish in color, 
smaller than the normal corpuscles, and 
generally crenated The young para- 
sites are considerably larger than the 
corresponding forms of the quotidian 
organism, occupying from one-fourth to 
one-third of the area of the infected 
red cell The ring forms are irregular 
in outline, one portion being larger 
than the rest, giving the so-called “sig- 
net-ring” appearance The organism is 
highly refractive, and sharply defined, 
as with a punch Rarely is more than 
a single parasite seen within the cor- 


puscle Ameboid motion is less rapid 
than m the quotidian form, and as 
growth increases it becomes lost The 
ring shape alters to the rounded form, 
and when full grown the organism 
occupies about one-half of the infected 
red cell In the course of from twenty 
to tw enty-four hours the hyaline forms 
exhibit fine, reddish-brown granules 
resembling those found in the quartan 
parasite The pigment is generally 
motile Segmentation occurs in from 
forty-five to forty-eight hours The 
pigment collects at the center and 
radial stnations starting from this point 
divide the parasite ordinarily into 
from 10 to IS merozoites, although 
as many as 24 segments have been 
counted in some instances Division 
of the rosette occurs within the red 
cells The segmenting forms, how- 
ever, are seldom found in the periph- 
eral blood, although frequently very 
numerous m blood collected from the 
spleen The merozoite segments 
liberated in the blood-plasma again 
infect the red cells, and thus the cycle 
is repeated 

The crescent of the tertian estivo- 
autumnal infections is much more slen- 
der than that of the quotidian form, 
and has pointed extremities It sel- 
dom shows a double outline The pro- 
toplasm is finel} granular and tlie pig- 
ment IS large in amount and in the 
form of slender rods The sporogony 
(mosquito cycle) is like that of the 
quotidian organism 

Crescents are produced from the 
ordinary asexual spores of P falci- 
parum owing to a development of im- 
munity toward the latter They de- 
velop somewhere in the internal 
organs and then appear suddenly in 
the peripheral blood The period re- 
quired tor their development is about 
ten dajs Crescents do not generally 
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live more than a few days in the pe- 
ripheral blood They may be present 
in the peripheral blood during periods 
as long as eight weeks, not because 
the individual crescents survive for 
that time, but because their numbers 
are constantly replenished from sur- 
viving asexual forms Fresh broods 
of crescents come into the circulating 
blood daily, or every other day, or 
irregularly, according as the asexual 
sporulations occurring ten days be- 
fore were quotidian, tertian, or irregu- 
lar Thomson (Annals of Trop Med 
and Parasitol , Apr, 1911) 

The writer has obtained positive 
cultures of plasmodia from 29 cases 
of estu oautumnal malaria, 6 of ter- 
tian, and 1 of quartan He has car- 
ried the cultures on as far as 4 gen- 
erations from the parent culture 
In his cultures he has only observed 
the asexual cycle of the parasite The 
plasmodium develops readily in the 
red blood-corpuscle, and apparently 
digests the substance of the corpuscle 
Segmentation can be followed satis- 
factorily in the cultures Bass (Jour 
Amer Med Assoc , Sept 21, 1912) 

Inti acot piisculat Conjugation — It is 
difficult to account for some of the 
cases of long-continued, latent, masked, 
and recurrent infections — especially 
those of semiannual and annual recur- 
rence over long periods of years as 
described by the senior writer with- 
out reinfection We are inclined to 
believe with Celli that there is a highly 
resistant resting or larval form of the 
parasite, which takes refuge in the 
deeper tissues, spleen, or bone-marrow, 
and under certain conditions repi oduces 
and again invades the peripheral blood- 
stream We are of opinion from our 
clinical studies that the irritation of a 
relatively small dose of quinine may be 
one of these conditions Archibald 
Billings early in the nineteenth century 
observed masked malaria pass into 
frank ag^e when the patient was re- 


moved from the sea level to altitude, or 
from an ague-stricken to a free locality, 
or when a relatively small dose of cin- 
chona was given Craig has observed a 
phenomenon which he thinks throws 
light on the subject — ^the conjugation of 
two young hyaline ring forms within 
the red cell, and before the formation 
of pigment He believes that this is 
absolutely necessary to the continuance 
of malarial infection in man, and that 
in cases in which it does not occur the 
organisms undergo asexual sporulation 
for a time and then perish — this lead- 
ing to spontaneous recovery He has 
observed conjugation most frequently 
in cases presenting severe symptoms 
It occurs with all varieties of organ- 
isms, though most readily demon- 
strated in estivoautumnal infection 
It has three stages, termed by Craig 
(1) protoplasmic union, (2) complete 
piotoplasmic amalgamation, (3) chro- 
matic union The spherical pig- 
mented organism thus formed is 
liberated, and Craig believes that 
It may become encysted and thus 
entei upon a resting or zygote stage 
\oung organisms — spores — develop 
within It, and when released (after 
some long or short period) enter 
the red corpuscles, initiating a new 
schizogony 

Malarial Mosqmtoes — Only one 
genus, so far as is known, is capable 
of propagating malaria — the Anopheles 
Of the sO or more known species be- 
longing to this genus, the following, 
accoiding to Craig, have been shown 
experimentally to transmit the disease 

In Africa — A costalis^ A paludts, 
A funesta 

In India — A rossii^ A cuhcifacies, 
A theohaldi, A harhirostrts 

In Europe — A superptctus, A mac- 
uhpenms, A hifurcatus 



MVL\RI\L rE\ERS (SOLIS-COHEN) 


America — A maciihpcnnis or ptincti- 
pcnnts, 4 argxrotarsis , -I crucians 

Immunity — The pigmented races 
appear to enjoy a relatne immunity 
to malaria, which increases with the 
density of the pigment and is greatest 
(a) in the natives of malarial regions, 
and (b) in the most vigorous individ- 
uals American negroes from non- 
malarious districts ma\ become in- 
fected upon change of residence, 
although apparently less liable to infec- 
tion than Caucasians, and although the 
negroes of the Gulf States and the 
W est Indies do exhibit a high degree of 
immunity It is probable, therefore, 
that a certain resistance is acquired as a 
result of repeated infections in child- 
hood The greatest prevalence of this 
immunity is found in East Atrica, it 
is less in West Africa, and still less 
among the brown races in the Philip- 
pines On the other hand, it is not 
observed among Italians in Italv or 
elsewhere Kelch and Kiener, indeed, 
deny that any Europeans gain im- 
munity, either bv repeated infections 
or by acclimatization They admit, 
however, a relative tolerance or a 
“diminished reaction ” To this Manna- 
berg agrees, but also states that im- 
munization does occur among East 
Africans, East Indians, Arabs, and 
Chinese 

SYMPTOMS AND CLINICAL 
COURSE — Period of Incubation — 
No fixed period of incubation has been 
Determined It vanes between six and 
fourteen day s, depending upon the tv pe, 
virulence, and number ot the infecting 
parasites IMannaberg’s inoculation ex- 
periments gave these results — 

Tertian 7 cases, minimum six days, 
maximum tvv’^enty-one dav s, mean elev en 
days 

Quartan 5 cases, minimum eleven 


4S9 

days, maximum eighteen days, mean 
thirteen days 

Estiv oautumnal 7 cases with heraa- 
mebae without crescents, minimum 
three davs, maximum fourteen days, 
mean six and fiv e-tenths day s , 2 cases 
with crescents, thirteen and fifteen 
days 

These experiments accord with what 
IS known clinically, viz , that the milder 
the intection, the longer the incubation 
period They may be compared with 
the senior w riter’s demonstration of the 
freedom periods following the subcuta- 
neous injection of a single dose of 15 
grains ( 1 Gm ) of quinine and urea 
hydrochlonde These were found to 
divide into two groups, irrespective of 
organisms, averaging in double ter- 
tians and tertians six and one-half and 
thirteen days, respectively In one 
quartan case it was twelve and three- 
eighth davs It was observed, how- 
ever, that organisms were present in 
diminishing number for three day s 
after the injection, and reappeared and 
began to multiply about three days be- 
fore the postponed paroxysm 

Synnptomatology 

Simple Tertian Malarial Fever 

{Heemamoeba znax ) — This is the 
most common and mildest form of in- 
fection met with in temperate climates 
The paroxysms occur ev^ery forty -five 
to fortv -eight hours, with the sporula- 
t on of a single group of parasites, each 
member being in approximately the same 
stage of dev elopment Daily parox- 
ysms {double teitian) indicate a double 
infection, with two groups of parasites 
The interval between daily paroxysms 
IS rarely an exact period of twentv- 
four hours In many instances ob- 
served by the senior writer it was 
alternatelv twenty-one hours and 
twenty -four hours — thus indicating 
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forty-five hours as the time of ripening 
of each group Sometimes it is (ap- 
proximately) twenty-three hours, the 
paroxysms, as it is said, “advanang an 
hour” each day — again indicating a 
period of forty-five or forty-six, rather 
than forty-eight, hours 

The pdf oxysm, when typical, is 
divided into chill, fever, and sweating 
stages 

The chill is usually preceded by cer- 
tain prodi antes — headache, nausea, ach- 
ing of the back and extremities, and a 
general sense of malaise or discomfort 
As a rule, the onset is gradual Chilly 
sensations are experienced in the feet 
(sometimes in the upper extremities) 
and spread upward along the thighs 
and spine, until, with the fully de- 
veloped rigor, the teeth chatter and the 
body shakes violently The face and 
lips become cjanotic, the skin of the 
trunk and extremities presenting the 
‘ goose-flesh” appearance {pilomotor 
reflex) Nausea increases, and vertigo 
and dimness of \ision may develop, 
sometimes there is vomiting The 
pulse IS hard, rapid, and irregular 
Although the patient complains of in- 
tense cold, asking for more bedcovers, 
and the surface of the body is cool, the 
thermometer shows an elevation of in- 
ternal temperature, which (taken in the 
rectum) may reach 105° or 106° F 
Large quantities of pale urine of low 
specific gravity may be passed during 
the chill, but, as a rule, this is a later 
phenomenon The cold stage ordinarily 
lasts from ten or fifteen to thirty min- 
utes, but may continue for an hour or 
longer in severe cases 

Gradually superseding the chill comes 
the febrile stage The body tempera- 
ture, which continues to rise, begins to 
impress itself upon 'the subjectivity 
Warm flushes succeed the cold sensa- 


tions, until the latter are lost and the 
patient throws off his bedclothing, com- 
plaining of the intense heat 

The skin becomes hot, dry, and red- 
dened The oonjunctivse are injected 
The pulse becomes rapid, full, and 
bounding and the respiration hurried 
Throbbing headache, tinnitus aurium, 
and delirium are sometimes present in 
severe cases, or the patient may become 
drowsy and sink into a semicomatose 
or comatose condition Constipation is 
the rule, diarrhea occasional Herpetic 
eruptions, erjdhema, and urticaria are 
not uncommon at the height of the 
febrile stage Epistaxis is less fre- 
quent In some cases petechiae and 
even purpuric spots are seen Enlarge- 
ment of the spleen may ordinarily be 
detected The duration vanes from 
four to six hours 

As the fever declines, sweating be- 
gins Great relief is often expressed 
by the patient, from the coincident 
amelioration of the distressing symp- 
toms Commencing over the face, the 
moisture rapidly spreads until the en- 
tire body IS bathed in a profuse per- 
spiration The temperature rapidly 
declines, becoming subnormal within 
two or three hours Weakness of the 
circulation may now be manifested 
The pulse and respiration lessen in fre- 
quency, and the patient falls into a re- 
freshing slumber 

In children under 4 or 5 years the 
chill may be absent or pass un- 
noticed, but there is vomiting, some- 
times profuse and persistent The 
child is pale, sleepy, and prostrated, 
with lips and finger-tips blue, and the 
face is often anxious and drawn 
Rapid rise of temperature to 104® or 
105° F (40° to 40 5° C ) follows, fever 
lasting three or four to ten or twelve 
hours The subsequent sweating is 
not nearly so marked as in adults, it 
IS sometimes apparently absent alto- 



MJ^LARI\L FEVERS (SOLIS-COHEN) 


491 


gather The inter\als bet^^een par 
oxysms are not always regular En 
largement of spleen is usually present 
if the case has progressed without 
treatment In irregular tjpes ot 
malaria in children, the most distinct- 
ive signs, outside of positive blood 
examination, are the penodicitj of 
the temperature and the fact that the 
child seldom seems as ill as would be 
expected from the high temperature 
W herrj (Archiv es of Pediat , A.pr , 
1911) 

In examining for malaria 147 chil- 
dren in the hospital at Grosseto 
during a period ot three jears the 
writer found that 90 9 per cent ot the 
children under the third j ear had 
malarial parasites in the blood, and 
92 03 per cent of those about 7 jears 
old, while 74 per cent of all the chil 
dren had positive blood findings the 
type of parasite not differing from 
those found in adults It was surpris- 
ing to find the parasite in manj chil- 
dren apparently free from the slight- 
est sjmptom of malaria and without 
any history of such The malarial at- 
tacks in manj of the infants came on 
without a chill or anj vasomotor phe- 
nomena In 10 out of 16 less than a 
jear old the onset of the fever was 
associated with vomiting or convul- 
sions, but these were never observed 
in children over 7, their attacks re- 
sembling those of adults, with the in- 
evitable chill V Fusco (Policlinico, 
Feb 18, 1912) 

During the intermission which now 
occurs, the patient may feel perfect!} 
well, but if treatment has not been in- 
stituted the paroxjsm recurs at the 
appointed time (coinciding wuth the 
sporulation of the new brood ot para- 
sites) and follows the same course as 
before 

Double Tertian Infections — \\ ithin 
the blood will be found tw'O different 
groups ot organisms reaching maturity 
on alternate da}s, thus giMng rise to 
daily paroxysms The relative inten- 
sity of the respective paroxysms will 


depend upon the relative number in, 
and V irulence of, the infecting groups 
Sometimes one group is so much less 
numerous or less active than the other 
that the paro\}sms remain tertian for 
some time, becoming of daily occur- 
rence onl} when the second group of 
parasites has multiplied sufficiently 

Multiple tertian infection gives rise 
to a rcmithnt or subcontinuous type of 
fever \s the various groups of organ- 
isms mature at different times, there is 
neither an ev ident periodicity nor a 
complete intermission during which 
temperature remains normal and the 
patient feels well, nor, after the first 
(or first few) parox}sms, is there 
likely to be distinctive repetition of the 
three stages of chill, fever, and sweat 
‘ Remittent f ev er ’ is not so frequently 
described at the present time as a gen- 
eration ago nor is it so commonly met 
with in Philadelphia (we cannot speak 
lor other localities) 

Doubtless some of the cases that 
have been called remittent malaria” 
were reall} tvphoid fever — but not all 
of them This form of fever is much 
more common and important in estivo- 
autumnal infections than in non-cres- 
centic tvpes 

Quartan Malarial Fever (Hcema- 
mceba malaitw) — This is the rarest 
t}pe of malarial infection Craig ob- 
served onl} 26 instances in 5000 cases 
The onlv undoubted cases (4 in num- 
ber) seen by the writers (in Philadel- 
phia) were in the persons of Italians, 
or of sailors from West Indian or 
South American ports 

In uncomplicated quartan infections, 
the paroxysms recur m about seventy- 
two hours, being coincident with the 
recurrent sporulations of a single group 
of parasites of approximately the same 
stage of development The symptoms 
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are like those of tertian infections, but, 
as a rule, more severe The combined 
duration of the chill, fever, and sweat 
IS about twelve hours 

Cases of double infection have one 
free day between two paroxysm days 
m each seventy-two hours In triple 
infection there is a daily paroxysm 
Examination of the blood will re- 
veal the different groups of infecting 
organisms 

Estivoautumnal Fevers {Hcema- 
mceba falciparum \^quotidtanum '\ , 
Hcemamoeba falciparum [tertianum]) 
— ^According to Marchiafava and Big- 
nami, confirmed by Craig, these fevers 
are caused by two distinct (crescent- 
forming) organisms, one of which 
completes its cycle of development in 
twenty-four hours (quotidian), the 
other in forty-eight hours (tertian) 
Either may give rise to fulminant 
symptoms, but about 75 per cent of 
the cases of pernicious malaria are 
caused by the tertian vanety A re- 
mittent course, and various forms of 
irregular temperature curves are ex- 
ceedingly common 

The estivoautumnal parasites may 
not be found, or may be found m 
small numbers onl> , in the peripheral 
circulation, but splenic puncture or 
post-mortem examination of the 
deeper tissues will re\ eal them — per- 
haps m considerable multitude 

We shall first consider the uncom- 
plicated fevers, leaving the pernicious 
types for later discussion 

Tertian Estivoautumnal Fever , 
Malignant Malarial Fever (^Hccma- 
mceba falciparum \^tertianum'\') , Pro- 
dromal (Non-pemicious) Types — ^As 
m the ordinary tertian infection, the 
paroxysm recurs every forty-five to 
forty-eight hours with the sporulation 
of the successive broods of the parasite 


Cold Stage — Distinct chill may not 
occur In the majority of cases, chilly 
sensations creep along the spine, 
thighs, and buttocks There is fre- 
quently an intense headache with 
profound weakness, muscular aching, 
and mental depression The tongue 
is coated The skin presents the 
usual goose-flesh appearance The 
pulse IS accelerated, feeble, and of 
poor volume, the respiration, rapid 
The temperature may reach 103° F 
or higher The chilly stage, less in- 
tense than the ordinary tertian chill, 
lasts little longer than half an hour 
Hot Stage — Sensations of warmth 
and flushing supervene upon the 
gradually fading cold stage, until the 
patient complains of the heat The 
skin is red, dry, and hot, the eyes, 
injected Severe pain may develop in 
the back, limbs, or abdomen Nausea, 
vomiting, and diarrhea are not un- 
common , the urine is increased in 
amount The pulse is rapid and 
jerky, the respiration is accelerated 
This stage may last some sixteen or 
twenty hours The temperature in a 
typical instance at first continues, 
perhaps with slight fluctuations, to 
use and then maintains its height, a 
slight remission occurs, followed by a 
rapid fall, not, however, to normal 
(pseudocrisis), and a renewed (pre- 
cntical) rise which is, at times, pre- 
ceded or accompanied by chill This 
may last for some time Then comes 
the true crisis, accompanied with 
perspiration, more or less profuse 
The duration of the febrile stage 
may be from twenty to twenty-four 
or even thirty-six hours 

Sweating Stage — ^With the first fall 
in temperature and slight sweating, 
the symptoms decline, and with the 
crisis, as a rule, they disappear The 
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period of normal or subnormal tem- 
perature (intermission) may last but 
a few hours, when another paroxysm 
ensues The temperature curve in 
uncomplicated cases is absolutely 
diagnostic 1 Initial rise 2 Slight 
remission 3 Pseudocrisis 4 Pre- 
critical rise 5 True crisis 

In double infections, there may be 
daily paroxysms of true t>pe, or re- 
mittence, rather than intermittence 
be manifested In multiple infec- 
tions there maj be a subcontinued or 
highly irregular form of fe\ er These 
forms greatly resemble tjphoid fe\er, 
and have been miscalled typhomalaria 
When they take on a grave t>pe, with 
stupor and delirium, jaundice, intract- 
able vomiting, profuse diarrhea, en- 
larged spleen, macular eruptions, dry 
coated tongue, sordes, and gingual 
hemorrhages, the resemblance to cer- 
tain cases of typhoid maj- be still 
more marked No discrimination is 
more important, since to mistake tj- 
phoid fever for malana, is equally as 
harmful as an error m the opposite 
direction 

Quotidian Estivoautumnal Fever, 
Malignant Malaria {Hcsmaimsba fal- 
ciparum [quotidtaniim]) — Occurring 
with the daily sporulation of the para- 
sites, the paroxysm is characterized 
by more or less severe chill and pro- 
fuse sweat, with constitutional dis- 
turbances similar to those described 
in the preceding section The tem- 
perature curve, however, shows ab- 
rupt rise and abrupt fall The attack 
lasts some eight or ten hours Not 
rarely, the fever assumes a remittent, 
subcontinuous, or irregular type, as 
paroxysms merge into one another 
more or less closely The discrimina- 
tion from typhoid fever is here also 
difficult and important 


PERNICIOUS MALARIA 

From the suddenness and seventy of 
their sjmptoms, and from their high 
mortalitj, certain forms of malaria are 
termed fulminant or, more commonly, 
pernicious The term malignant, for- 
merl> used svnonvmouslj., has now 
been extended, improperlj , to all fev ers 
caused b> crescent-torming organisms 
(cstizoautumnal feztrs) 

VARIETIES —Pernicious forms 
ot malaria are classihed in two ways 
1 According to the temperature curv'e, 
as tertian quotidian, remittent or larval 
forms 2 According to the character 
of the clinical manitestations, as of the 
comatose, delirious tetanic, gastric, 
dysentei ic choleraic, algid, pneumonic, 
hemorrhagic, cardialgic, and bilious 
types 

The chief clinical forms will here 
brieflj be considered 

SYMPTOMS AND DIAGNOSIS 
— ^The pernicious character of the at- 
tack ma\ be evident from the first, or 
may show itself onlj after tw o or three 
paroxv sms 

Coma may appear in two ways, as 
follows — 

1 \\ ith sudden onset, so sudden in 
fact, that the patient — often one who 
has suffered from previous infections 
ot milder tvpe — is stricken and falls to 
the ground, perhaps to die betore re- 
gaining consciousness This tvpe is 
not rarelj mistaken for apoplexj The 
face is suffused, the skin hot and dry, 
and the pupils contracted Full, bound- 
ing pulse and stertorous breathing com- 
plete the resemblance The tempera- 
ture may be relatively high (103° F ), 
or subnormal, and death may ensue 
within forty-eight hours 

2 With giadual oncoming, after 
more or less severe paroxysms De- 
lirium, restlessness, and mental depres- 
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Sion are more than commonly marked, 
and the patient slowly passes into som- 
nolence, progressing to coma In cer- 
tain cases the icteric hue of the skin 
and the yellowness of the conjunctiva 
may give rise to a mistaken diagnosis 
of yellow fever In those suffering 
from chronic malarial anemia a peculiar 
pallor may be present 

In the typical attack the skin is hot 
and dry and may exhibit slight punc- 
tate hemorrhages (petechise) The 
pupillary symptoms are not constant 
The tongue is coated and tremulous 
Respiration is slow and quiet, but may 
become quickened and stertorous, to- 
ward the end it may assume the 
Cheyne-Stokes type Sphincter con- 
trol IS lost Paralysis or hemiplegia 
may follow A full bounding pulse 
becomes rapid, irregular, and weak As 
a rule, the patient rapidly passes into 
general collapse, and death shortly en 
sues Sometimes, however, a period 
may follow in which the temperature 
falls, profuse perspiration takes place, 
and to all appearances the patient is 
slowly gaming, when a second, or per- 
haps a third paroxysm supervenes, and 
terminates fatally The gradual form 
of coma, whether continuous or inter- 
mittent, may last from two to four 
dajs While it is attended with a high 
mortality, recovery, at times surpris- 
ing, may take place 

The temperature curve varies It 
may be high or low — even subnormal — 
and corresponds to no type 112° F 
and 96° F have both been recorded 
In all cases a blood examination should 
be made at the earliest possible moment 
In either form of comatose attack, 
certain muscles may be the seat of local 
spasm, giving rise to jerking or con- 
tractures of the limbs, trismus, devia- 
tion of the eyeballs, etc 


Among other cerebral types that 
may be mentioned are the deli/nom 
form, characterized by hallucinations 
or maniacal excitement , the tetanic or 
eclamptic form, characterized by con- 
vulsions, and common in children, in 
whom It may be mistaken for cerebro- 
spinal meningitis , the hemiplegic form, 
characterized by complete monolateral 
or even bilateral paralysis , the 
cephalalgic form, with profound head- 
ache, which may be confounded with 
meningitis, typhus or typhoid fever, etc 

Algid Form — ^This takes its name 
from the marble coldness of the body 
It IS one of the most fatal of the per- 
nicious types The characteristic 
symptoms may develop after one or 
more paroxysms of common type, 
during the febrile or sweating stage, 
oi they may initiate the entire 
leaction 

A characteristic Hippocratic facies, 
with sunken eyes, dilated pupils, drawn 
face, and pinched nares, may be pre- 
sented The entire body is cold, pallid 
or cyanotic, and bathed in a profuse 
cold sweat The tongue is dry and 
cold, and coated with a white fur The 
pulse is rapid, thready, compressible, 
and intermittent Respiration is shal- 
low and irregular The abdomen is 
letracted, and the enlarged spleen be- 
comes readily palpable or even visible 
The mind may be clear, but the patient 
IS apathetic, and the heart sounds in- 
audible As death approaches the pulse 
becomes imperceptible Unaware of 
the increasing coldness of the body, the 
patient complains of heat Rectal tem- 
perature is elevated Death super- 
\enes in a few hours, despite heroic 
treatment 

Syncopal Forms — Closely allied to 
the algid form is the condition m which 
even the sligl^est exertion of the pa- 
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tient as turning in bed, or lifting the 
hand, brings about a syncopal attack 
Symptoms of collapse dominate the 
picture, and even should the patient 
come safely through one paroxjsm, a 
succeeding crisis, unprevented bj treat- 
ment, may carry him into the great 
unknown 

Of kin to the algid type is likewise 
the sudoriferous form At the end of 
the febrile stage, excessi\e and pro- 
longed sweating occurs, accompanied 
with symptoms of collapse, usually 
fatal 

Choleriform Type — In this tjpe, 
gastroenteric symptoms, with a tend- 
ency to algid phenomena, give rise to a 
symptom-complex so closely resem- 
bling the algid stage of Asiatic cholera, 
that in climates where both exists, onlj 
a blood examination or bacteriologic 
study can differentiate between them 
Active treatment is usually followed by 
recovery The principal symptoms 
are vomiting, profuse diarrhea, and 
fever The diarrhea lead® to profound 
collapse, with the usual train of 
phenomena The stools are liquid, 
flecked with blood, and like the rice- 
water stools of cholera Severe ab- 
dominal pain and cramps in the ex- 
tremities are common Death ensues 
in inadequate!}, treated cases 

Another form, marked by loose, 
blood-stained discharges from the 
bowel, IS the dysenteiic tvpe, obser\ed 
in tropical climates Algidity and col- 
lapse are wanting, and when properly 
Studied and treated, the condition 
usually clears up 

In the bilious form, a symptom- 
complex of jaundice, vomiting of bile 
and blood-stained fluid accompanied 
by epistaxis, frequently hematemesis, 
and serous, bile-stained, or bloody al- 
vine discharges, follows a well-defined 


parox}sm The temperature becomes 
more or less remittent, and continuous 
delirium or even coma, may develop 
Severe epigastric or abdominal pain, 
constant hiccough, and at times tym- 
panites, add to the distress The urine 
IS scanty and deepl} discolored Un- 
treated, the patient w ill succumb 
Activ e therapy usually brings about 
recov ery 

The cardialgtc and gastralgic form 
is distinguished by severe, often agoni- 
zing, pains in the epigastrium occurring 
during the chill or febrile stage of the 
parox}sm and mitigating toward its 
end The pam ma} be referred to the 
spinal column The attack is often 
accompanied by an oppressive sense of 
thoracic fullness, hiccough, vomiting, 
and hematemesis Intestinal symptoms 
ma} be associated Collapse may en- 
sue, with Its usual tram of s}mptoms 

Hemorrhagic types are relatively in- 
frequent As the name implies, they 
are characterized by bleeding, which 
may be the only unusual phenomenon, 
or ma} complicate an} ot the other 
s} ndrome groups The hemorrhages 
may occur an} where, and be slight or 
overwhelming Their chief incidence 
is perhaps from the nasal, gingival, buc- 
cal, ahmentarv and respiratory mucous 
membranes , but hematuria, and con- 
junctival and retinal hemorrhages are 
not unknown 

Pneumonic and Pleuritic Forms — 
The chief s} mptoms are thoracic 
pain, dyspnea, cough, and not rarel} 
hemoptysis or bloody sputum Ph}Sical 
signs are not constant At times per- 
cussion resonance ma} be unimpaired, 
while auscultation reveals merel} 
show'ers of fine bronchial rales, exten- 
sively diffused, but wnthout bronchial 
breathing At other times there is dis- 
tinct localized or disseminated dull- 
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ness indicative of congestion and 
blocking of the lung capillaries The 
characteristic phenomena may appear 
suddenly or develop in the course of 
what seems to be one of the milder 
forms of attack They may clear up 
suddenly and as suddenly reappear 
This intermittence and recurrence, 
often periodic, is the chief diagnostic 
sign by which an actual complication 
by lobar or lobular pneumonia may 
be excluded 

ETIOLOGY — The pernicious forms 
of malaria depend upon the same organ- 
isms as the milder forms, but the great 
preponderance of fatal cases is caused 
by the estivoautumnal (crescent-form- 
ing) parasites, and of these the tertian 
parasite is the chief offender It is 
generally believed that the infecting 
organisms develop toxins of unusual 
potency Heat and exhaustion, how- 
ever, are powerful contributing causes 

Bastianelli and Bignami, confirmed 
by Bass, attribute pernicious symptoms 
to a localization of the parasites in the 
brain or other organs Frequently the 
lumina of the capillaries are occluded 
with infected red cells, pigmented leu- 
cocytes free pigment masses and 
debris At times, and particularly in 
the bowel, necrosis and ulceration en- 
sue The virulence and number of the 
infecting organisms, and the resistance 
and environment of the patient also 
affect the result 

In temperate climates the few cases 
that occur usually appear in summer 
or autumn The morbidity increases 
(in number as well as duration) as 
the torrid regions are approached, 
while in the tropics and subtropical 
regions pernicious malaria may occur 
throughout the year 

Certain classes of persons seem more 
iU-jceptible than others — 


1 Individuals who have suffered 
from repeated attacks of malanal in- 
fection and have not been properly 
treated, especially those who neglect 
quinine prophylaxis 

2 Those whose work exposes them 
to the torrid rays of the sun for long 
periods They are especially liable to 
the comatose form 

3 Strangers to malarial districts 

4 Alcoholics 

5 Persons who are ill nounshed, 
and especially sufferers from acute or 
recurrent disorders of the alimentary 
tract These may develop choleraic and 
dysenteric syndromes 

LATENT AND MASKED MA- 
LARIA — A latent malarial infection 
IS one in which the parasites, though 
present in the system and frequently 
found in the blood, give rise to 
no distressing symptoms , while a 
masked infection is one in which the 
symptoms are either (1) atypical, or 
(2) obscured by the symptom-com- 
plex of a concurrent ailment, usually 
another infection The crescent- 
forming parasites seem to be respon- 
sible for the majority of cases 

Urobihnuna is a symptom easily 
observed, which indicates latent ma- 
laria after the disappearance of other 
signs The writer uses Schlesinger’s 
method, which is as follows To the 
unfiltered urine add an equal quan- 
tity of a solution of 10 parts of zinc 
acetate in absolute alcohol in a test- 
tube Shake it well and add a few 
drops of Lugol’s solution, stirring it 
again Afterwards the filtered mix- 
ture shows fluorescence more or less 
intensively according to its content ot 
urobilin Plehn (Brit Med Jour, 
Oct 31, 1908) 

Few practitioners realize how closely 
malaria can mimic other diseases In 
a tropical town a man arrested be- 
cause he IS extremely noisy and ap- 
parently drunk may next morning be 
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found very ill or dying and the blood 
examination show many subtertian 
parasites, indicating pernicious ma- 
laria A man brought to a hospital 
in a stuporous or melancholic condi- 
tion with normal or subnormal tem- 
perature may be considered a lunatic, 
but a blood film leads to the true 
diagnosis ot pernicious malaria \ 
man never known to ha\e malaria at- 
tending a concert slipped off his 
chair, unconscious and was thought 
apoplectic, a blood examination 
showed malarial parasites Perni- 
cious malaria ma> produce a clinical 
picture bv no means unlike cerebro- 
spinal meningitis \ bo\ aged 12 was 
brought to a hospital unconscious 
with dilated pupils \erj slight cor- 
neal reflex, in\oluntary passage of 
urine twitching of the fingers and 
toes, rectal temperature 103®, tongue 
coated, and spleen enlarged Lumbar 
puncture was negatne but subtertian 
parasites were found in the blood 
In another case a male aged 25, the 
malarial condition resulted in acute 
mama so violent that the patient had 
to be put in chains and under guard 
Under repeated 10-grain injections ot 
quinine bihydrochloride he reco\ered 
in 14 da>s Kamar (Jour of Trop 
Med and Hyg , Dec 15, 1917) 

Some cases maj be termed both 
masked and latent t e , the patient 
IS free from symptoms for long 
periods, and then de\elops svmptoms 
which are not, on the surface sug- 
gestive of malarial infection 

[Thus in 1 case obser\ed b> the senior 
w riter there had been for twentj \ ears 
annual recurrences of se\ere gastroenteric 
disturbance, with nausea and \omiting or 
with anorexia especiall> marked Careful 
search, based upon the history of annual 
periodicity, failed to disco\er parasites in 
the peripheral blood but upon the adminis- 
tration of 0 5 Gm (8 grams) of quinine and 
urea hydrochloride subcutaneously the> ap- 
peared, at first in small numbers, then rapidly 
multiplying Continued, adequate medication 
was followed by recovery from the attack, 
but in the following autumn recurrence took 

6—32 


phce as usual The same experience was 
repeated (1) Tso organisms discoverable, 

(2) appearance of crescent-forming parasites 
m blood-stream after small dose of quinine, 

(3) reco\erj upon adequate use of quinine 
This time howe\er, the use of quinine was 
continued for six months, and arsenic was 
also gnen from time to time Quinine was 
then resumed a month earlier than the time 
of annual recurrence and continued for three 
months A.fter that no further trouble was 
experienced S Solis-Cohev and L Sous- 

COHEN ] 

In some cases, a semiannual 
penodicitv has been observed Alto- 
gether, m thirty y ears, the senior 
writer has seen about a dozen such 
cases , but m highlv^ malarious regions 
they^ must be more common, and it is 
strange that they have received 
comparativ ely^ little attention from 
v\nters and students 

In unmixcd masked malaria, le , in- 
fection with atvpical symptoms, the 
morbid picture may be febrile or 
afebrile, with local or general disturb- 
ances As a rule, careful observation 
w ill detect more or less regular 
periodicity ot manitestation, or a 
tendency" to periodic crises Myal- 
gias, arthralgias, cephalalgias, and 
neuralgias are among the most com- 
mon varieties, but visceral disturb- 
ances, often painful and critical, 
often occur The so-called "‘brow^'-ague"^ 
often assumes the type of siin-pain, 
2 e , pain in and ov er the eyes usually 
accompanied b\ tenderness on pres- 
sure at the supraorbital or infraor- 
bital notch, or both, appearing in the 
morning, and disappearing at sun- 
down It may be unilateral or bi- 
lateral, and may appear daily or on 
alternate days, weekly or fortnightly, 
or irregularly’' 

There are cases of malaria in which 
the sole clinical manifestation is some 
symptom not ordinarily considered 
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characteristic of the disease, together 
with a very moderate degree of inter- 
mittent or continuous fever and the 
constant presence of black, blue, as 
well as sometimes of ochre pigment 
in the blood and urine This larval 
type of malaria does not follow ordi- 
nary acute paroxysms, but appears ab 
initw No plasmodia are to be seen 
in the blood at the time Among the 
various forms it may assume, the fol- 
lowing have been carefully studied by 
the author and found related to the 
appearance of the pigments in the 
urine (1) Sensation of cold in the 
lower limbs and back, (2) edema of 
the extremities or face, (3) tngem 
inal or intercostal neuralgia, (4) pe- 
ripheral neuritis with paraplegia of the 
flexor -vanetj, (5) attacks of dizzi- 
ness, and (6) pain in the epigastrium, 
with or without periodic vomiting oi 
enlargement and tenderness of the 
spleen and liver With each of these 
manifestations may be combined 
anemia, anorexia, malaise, sweating, 
and slight fever, all showing a tend- 
ency to periodicity The black pig- 
ment is always abundant in the urine 
and IS easily seen microscopically 
provided the slide be moved around 
to set the pigment particles in mo- 
tion The blue particles are equally 
pathognomonic, but are much fewer 
in number and usually smaller than 
the black Ten cases illustrating the 
various forms of larval malaria are 
reported Recovery always followed 
the Ube of a cholagogue — not specified 
— or small doses of quinine, for a few 
weeks The writer holds that many 
cases of so-called benben in Panama, 
whence he writes, represent in reality 
the neuritic form of larval malaria 
C L Urriola (N Y Med Jour, from 
Pans med , Oct 25, 1913) 

Whatever the type of infection, the 
organisms are found in relatively 
small numbers, but in all stages of 
development In some cases of latent 
infection a complete cycle of the 
malarial organism within the spleen, 
has been demonstrated post mortem 


Among the concurrent — le , mixed 
— infections that may mask malaria 
or he masked by malaria, the most 
common are tuberculosis, dysentery 
(amebic or bacillary), and typhoid 
fever 

It can readily be seen that malaria 
carriers (whether subjects of latent 
or masked infection or both) are a 
source of perennial danger to any 
community living in a region infested 
by Anopheles mosquitoes Henson 
enters a justifiable plea that more 
attention be paid to prophylaxis from 
the viewpoint of man as an infective 
focus 

COMPLICATIONS AND SE- 
QUELS — -Complications — The com- 
plications of malaria are for the most 
part accidental , i e , they arise from 
pre-existing disease or mixed infec- 
tion, and aie not a necessary result 
of malarial intoxication Sometimes, 
however, they may be the result of 
purely mechanical causes, as when 
circulation is obstructed by infected 
cells, debris, etc 

Acting upon the nervous system, 
malarial toxemia may give rise to 
cephalalgia, neuralgia, neuritis, — often 
multiple, — or acute mama Para- 
plegia, hemiplegia, and other paral- 
yses are more frequently of mechan- 
ical origin 

When malaria attacks the brain, it 
may simulate any form of cerebral 
disease, but in a general way three 
types may be recognized These are 
(1) The comatose, characterized by 
coma as the dominant symptom, ap- 
pearing suddenly after repeated ma- 
larial attacks It is usually quite pro- 
nounced, there being no response to 
stimulation, and may last only a few 
hours, disappearing with the sweating 
stage, or may continue several days, 
or gradually deepen till death The 
temperature is high — 103® to 105® F 
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(39 4® to 40 5® C ) (2) The motor 

irritative type, also with coma, but 
characterized by marked motor symp- 
toms ranging from muscular twitch- 
ings to clonic con\ulsions It may 
simulate uremia, hysteria, or tetanus 
(3) The motor depressive type, which 
IS rare It may cause monoplegic, 
hemiplegic or paraplegic paralysis, 
usuallj subsiding with the paroxysms 
In the majority of cases any mental 
disturbance quickly disappears, but 
occasionally confusional symptoms 
continue for a time In all cases the 
estivoautumnal organism is the 
cause J F Patterson (Jour Amer 
Med Assoc, Nov IS, 1913) 

Report of 3 cases of malaria in 
which cerebral symptoms as well as 
skin manifestations were so promi- 
nent that diagnosis of malaria was 
made only after repeated examination 
of the blood had determined the pres- 
ence of parasites In 2 cases severe 
headache and an urticarial eruption 
of the skin were the chief symptoms, 
while in the third case intense head- 
ache was followed by jaundice, which 
cleared up only after the administra- 
tion of methylene blue W Ettinger 
(Wiener klin Woch, Jan 15, 1914) 

Acute bronchitis is the most com- 
mon respiratory complication of 
malarial infection Lobar pneumonia, 
however, is not uncommon, and is a 
secondary infection, not due to the 
malarial parasite, as formerly sup- 
posed Malaria may diminish the re- 
sistance to pneumococcic or other 
infection, but there is no other relation- 
ship between the original and the 
complicating malady Pneumonia 
may mask the malarial symptoms, or 
the reverse may be the case Ordi- 
narily, however, the course and s> mp- 
toms resemble those of uncomplicated 
lobar pneumonia with perhaps an im- 
pression of recurrent tendency to 
chill and fluctuation of temperature 
The prognosis is necessarily grave 


Bronchopneumonia occurs less fre- 
quently than the lobar form and may 
be produced by the plasmodia 
Chrome fibroid pneumonia ma> super- 
\ene Pleurisy has been observed as 
a concurrent infection 

Out of a total of 115 cases of 
malaria treated by the writer during 
an epidemic of influenza, 112 suffered 
from the latter disease Of the 50 m 
which pulmonary complications oc- 
curred, 42 or 36 52 per cent died, even 
though quinine had been exhibited in 
large doses Colale (Pohclinico, Jan 
26, 1919) 

Tuberculosis and malaria may co- 
exist Marchiafata states that when 
tuberculous patients contract malaria, 
miliary infection is likel> to be the 
result These observ ations ha\ e been 
confirmed by Craig 

Organic disease of the heart may 
complicate malaria and functional dis- 
orders are not uncommon Bradycar- 
dia and tach>cardia ha\e been ob- 
ser\ ed 

Albuminuria accompanies rather 
than complicates malarial infections 
Tha}er reports 46 per cent of in- 
stances and Craig 50 per cent Acute, 
subacute, or chronic nephritis may 
complicate as well as supervene upon 
a malarial infection Orchitis and 
epididjmitis ma> occur Mannaberg 
also reports gangrene of the penis 
and of the labia 

Malaria may be considered a direct 
or a proiocative agent of sjmmetncal 
gangrene The skin lesion differs 
somewhat trom the classical descrip- 
tion of Ra>naud E J Wood (Jour 
Amer Med A.ssoc , Dec 7, 1907) 

The most common of gastroenteric 
complications is dysentery in both its 
bacillary and amebic forms This co- 
existence IS common m the tropics 
The d>senteric symptoms are always 
aggra\ ated by the malaria, which 
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may remain latent Quinine amelio- 
rates both processes 

Typhoid fever and malaria fre- 
quently coexist Deadnck records 
from the literature 215 cases in which 
the presence of parasites and bacilli, 
together with a positi\e Widal re- 
action, w^'ere demonstrated The 
organisms were chiefly of the ordi- 
nary tertian t} pe, but crescent- 
forming parasites were found also, 
and the senior writer has seen a num- 
ber of such cases Craig has reported 
the only case of quartan infection 
complicated with t}.phoid of which 
the writers have knowledge The 
old idea that a hybiid disease (so- 
called tjphomalaria) is produced, is 
incorrect The condition is one of 
concurrent infection The malaria 
may occur pnmaril}^, ina> appear 
during con\ alescence, ha\ mg been 
latent, or may e\en be acquired dur- 
ing the course of typhoid fever In 
all cases the prognosis is rendered 
more gra\e by the double infection 
The eftect of malaria upon preg- 
nancy IS important In malarial dis- 
tricts, a latent infection is likely to 
flaie up during gestation and to pro- 
duce piemature labor This may be 
one of nature’s piotectne processes 
Henson has obser\ed abortion in one- 
fourth of the cases of estn oautumnal 
infections complicating pregnancy 
During the puerperium malaria may 
cause considerable difficulty in diag- 
nosis, unless the blood is examined 
in order to differentiate it from 
septic infection 

Infants less than a year old seem 
to display resistance to malaria, both 
against acquiring it and against its 
effects Malarial cachexia was ob- 
served to occur most frequently be- 
tween the ages of 3 and 7, if children 
thus affected survive, they acquire 


durable immunity The spleen is not 
always enlarged even m these severe 
cases, and the anemia is not always 
intense Various types of the hema- 
tozoa were found combined m the 
blood in some cases Gastrointestinal 
disturbances were the main complica- 
tion of malaria in children, but the 
blood findings were negative in 92 
cases of febrile diarrhea ascribed at 
first to malaria Malarial nephritis 
has scarcely ever been observed in a 
child, but epistaxis, purpura, vomiting 
of blood, cirrhosis, urticaria, and as- 
cites are frequent complications, as 
also convulsions and delirium J P 
Cardamatis (Grece medicale, May 15, 
1909) 

Among 30,000 cases of malaria 
admitted to the Colon Hospital dur- 
ing eight years, only 3 instances of 
spontaneous rupture of the spleen 
were noted Conclusions Spon- 
taneous rupture of the malarial 
spleen occurs m rare instances, the 
organ does not necessarily have to 
undergo a great degree of enlarge- 
ment for spontaneous rupture to 
occur, very deep palpation or forcible 
percussion of the enlarged malarial 
spleen should be avoided, explora- 
tory puncture of the spleen for diag- 
nostic reasons is not without danger, 
the treatment of spontaneous rupture 
is early tamponade or splenectomy 
Noland and Watson (Annals of Surg, 
Jan , 1913) 

Sequelae — The sequelae of malaria 
may be manifested in any or m all of 
the organs and tissues of the body 
Only those affections, howe\er, can 
rightly be classed as sequelae which 
are owing to the toxins generated 
during the active stage of the disease, 
to the hemolysis, or to the mechan- 
ical interference with circulation by 
the blocking of the capillaries, and 
which manifest themselves after the 
subsidence of the exciting infection 
This point cannot always be clearly 
established, and in some cases de- 
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scribed as of postmalanal disorder, 
the plasmodia can still be demon- 
strated Recovery, indeed, mzy de- 
pend on their disco\ ery and their con- 
sequent treatment by quinine We 
shall not here attempt to discriminate 
between true sequelae and symptoms 
developing under continuous infec- 
tion after the disappearance of 
paroxysms 

Nervous sequelae are most numerous 
after estivoautumnal infections, but 
may follow the course of other infec- 
tions J M DaCosta, of Philadel- 
phia, was the first to report a case of 
hemiplegia Mannaberg describes 
cases of aphasia, monoplegia, and 
paraplegia Conditions closelj simu- 
lating multiple sclerosis ha\ e been 
observed by Torti, Bignami and other 
observers Multiple neuiitis and 
peripheral ner\e disorders, neural- 
gias, and neurasthenic conditions are 
likewise reported 

Among mental disorders, melan- 
cholia, mania, and delusional insanity 
sometimes occur as postmalanal 
phenomena Craig found a mild 
melancholia to be the most common 
mental affection following malarial 
fever 

When the blood-findings are posi- 
ti\e, the ner\ous and mental phe- 
nomena show rapid and marked im- 
pro\ement under quinine, complete 
reco\er> being the rule 

Upon the heart and blood-\ essels 
according to common and authonta- 
ti\e opinion, malarial toxins rareh 
have sufficient effect to cause se- 
quelae of serious import The senior 
writer, however, has observed car- 
diac myopathies that he could attrib- 
ute to no other cause 

A true acute or chronic ulcerative 
enteritis and, although rareh, gas- 


tric ulcer, may result from a localiza- 
tion of the parasites in the mucosa 
of the gastroenteric tract 

Kelch and Kiener describe both 
acute and chronic glomerular nephri- 
tis, and likew ise, acute and chronic 
granular nephritis The glomerular 
types give rise to chronic paren- 
chymatous nephritis, and the granu- 
lar tvpe to subacute and chronic 
interstitial nephritis In 112 cases of 
acute nephritis of all tvpes, Thayer 
observed 21 (or 18 7 per cent) of 
malarial origin In 1832 malarial 
sufferers, the same observ'ei noted 4 
cases of chronic nephritis 

Albuminuria, with few or no casts, 
is also of common occurrence Am>- 
loid degeneration, polvuria, and glj- 
cosuria hav e been reported in rare 
instances 

Estivoautumnal infections give rise 
to the majority of the kidnev lesions 
Craig observed that 3 per cent of all 
estivoautumnal levers are followed 
bv nephritis, but that the latter is 
vei} rare (0 5 per cent) after quai- 
tan and ordinarv tertian cases 

Hypertrophic malarial hepatitis has 
been reported as following repeated 
estivoautumnal inlections It seldom 
gives rise to clinical trouble The 
senior vv i iter and others hav e re- 
corded cases of biliarv cirrhosis, pur- 
suing the usual course with splenic 
enlargement It is a disputed point 
whether a true atrophic cirrhosis of 
the liver exists as a malarial sequel, 
as the affection is found in about the 
same pioportion ot persons in ma- 
larial districts as elsewhere 

Floating or wandering spleen and 
abscess of the spleen occur infre- 
quentlv The enlarged spleen or ague- 
cake often associated with enlarged 
liver, is common Cases of splenome- 
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galic anemia with hemorrhage and leu- 
copenia, in all respects resembling 
Banti’s disease, have been observed in 
persons who had recovered from ma- 
laria, but Osier would exclude them 
from the category of malarial sequelae 
In one such instance in the senior writ- 
er’s service, his quinine method caused 
the appearance m the peripheral 
blood of organisms recognized by 
R C Rosenberger as atypical malarial 
hemamebae 

Orchitis and epididymitis have been 
reported by Zieman These are of 
rare occurrence 

Among the eye affections that fol- 
low malaria are amaurosis and retino- 
choroiditis , but these are sometimes 
attributed to the quinine Keratitis 
and suppurative choroiditis have like- 
wise been observed 

Intermittent otalgia, intermittent 
deafness, labyrinthine vertigo, and 
suppurative otitis media are among 
the ear affections observed 

Post-malarial anemia may be very 
grave, sometimes closely resembling 
pernicious anemia It may be un- 
complicated or form part of the corn- 
plexus known as malarial cachexia 
(qv) Severe secondary anemias 
frequently follow both ordinary and 
estivoautumnal infections, but as a 
rule, yield readily to arsenic and iron 
PATHOLOGY — Acute Malaria — 
As the benign malarial infections sel- 
dom lead to autopsy, our knowledge 
of the pathological changes induced 
by malarial fevers is based chiefly 
upon observation of the pernicious 
and estivoautumnal types 

The writers hold that the adrenals 
are responsible for the attacks of 
coma, the algid and other cholenform 
symptoms of pernicious malaria, 
these organs showing acute hemor- 


rhage and degeneration Paisseau and 
Lemaire (Presse med , Dec 4, 1916) 
In the Salonica Army, sudden 
death or early death was common, 
57 per cent dying within the first 48 
hours after admission The adrenals 
showed most marked changes Dud- 
geon and Clarke (Lancet, Aug 4, 1917) 
The writer observed 3 cases of 
malaria indicating acute insufficiency 
of the adrenals, and urges the use of 
adrenalin Fraga (Revisfa Ibero-Am 
de Sc , July, 1918) 

Of these changes, melanemwt, or the 
widespread intravascular deposition 
of a pigment termed melanin, is the 
most striking Melanin is a product 
of hemoglobin elaborated by intra- 
corpuscular parasites in the course of 
their destructive activity 

Melanin must not be confused with 
hemosiderin, an ochre-colored pig- 
ment found in the tissues, and which 
IS derived from the hemoglobin of 
corpuscles not attacked by the 
parasite It occurs in the form of 
dark brown or black granules, which 
tend to clump when situated in the 
viscera When liberated by the com- 
pleted segmentation of the sporu- 
lating parasites, it is largely taken up 
by the leucocytes and by them de- 
posited principally in the capillaries 
of the brain, liver, spleen, and bone- 
man ow 

Occasionally melanin is found 
free in the blood or in the tissues, 
which latter it can reach only by 
diapedesis of the leucocytes or rup- 
ture of the capillaries Hemosiderin, 
on the other hand, is found only 
within the tissues It is deposited in 
the liver, kidneys, spleen, and bone- 
marrow in the form of yellow gran- 
ules, clumps, or small ochre-colored 
masses In contrast with melanin, it 
IS found within the endothelial cells 
and Kupfer’s liver cells 
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[Melanin is insoluble in strong acids but 
soluble in ammonium sulphide, and is de- 
colorized by potassium and ammonium salts 
No trace of iron has yet been demonstrated 
in It] 

[Hemosiderin gives an iron reaction to the 
ferrocyanide test, and turns black when 
treated with ammonium sulphide It is in- 
soluble in strong acids and alkalies, alcohol, 
and water ] 

The degree and extent of the 
melanosis largely depend on (1 ) 
the type of the parasitic infection , (2 ) 
its virulence, and (3) the distribu- 
tion of the parasites Thus in quar- 
tan infection, the parasites are found 
chiefly in the peripheral blood-stream 
The internal organs are the chiet 
habitats of the parasites in the esti\o- 
autumnal types, while in the simple 
tertian fevers the plasmodia are found 
in large numbers in both the internal 
organs and the peripheral blood 
Naturally, numerous parasites, giMng 
rise to an overwhelming infection, 
\\ ill tend to a greater red-cell de- 
struction and elaboration of abundant 
pigment In accordance, also, will 
more or less extensive retrograde 
changes ensue m the tissues and 
organs generally 

Cases of malarial splenic enlarge- 
ment ma> occur in the absence of all 
fever This condition doubtless otten 
escapes notice In 2 of the author s 
16 cases the patients came under 
treatment for disorders other than 
malaria and the splenic enlargement 
was only discovered b> chance Porak 
(Presse med , Apr 22, 1918) 

The distribution of malarial pig- 
ment throughout the organs gives 
rise to the characteristic striking 
slate-gray color noticed by such earlv 
observers as Laveran, Stoll, and 
Bright 

The spleen is enlarged, sometimes 
enormously so, especially in pro- 


longed and repeated infections It is 
discolored, the hue varjing from a 
light chocolate to jet black The 
capsule is tense, smooth, and may 
even rupture The cut surface drips 
blood, the pulp IS soft, the Mal- 
pighian bodies maj stand out promi- 
nently In very recent infections and 
in the estivoautumnal types, the 
splenic enlargement is often slight 
Microscopically, the sinuses are con- 
gested and dilated, containing num- 
bers of plasmodia in all stages of 
dev elopment, including crescents 
Numerous large mononuclear and poly- 
nuclear cells (macrophages), laden 
with pigment, are also found The 
small lymphocytes, Malpighian bodies, 
and endothelial cells may contain 
slight amounts of pigment Free 
pigment is found throughout the 
parenchy ma 

Areas of focal necrosis are some- 
times observed The connective tis- 
sue is likely to be increased in 
repeated and chronic infections 
Thrombosis in the splenic sinuses 
from congestion and massing of pig- 
ment are not uncommon 

The kidneys raiely show evident 
pigmentation, except in cases of 
black- vv ater fev er, m w hich both 
pigmentation and hemorrhage are 
marked Ordinarily, there is slight 
enlargement and the smooth capsule 
is easily stripped Sometimes the 
kidney resembles that of acute ne- 
phritis, with small punctate, cortical 
hemorrhages Congestion may be 
present, with cortical enlargement 
Microscopically , the epithelium shows 
a slight pigment content Casts and 
amorphous masses may be found in 
the tubules The glomeruli and in- 
tertubular capillaries may contain 
melanin, a few parasites, leucocytes. 



504 


MAL\RI\L FEVERS (SOLlb-COHEN) 


and macrophages Signs of an acute 
nephritis may also be present 

The liver is commonly enlarged and 
congested The hyperemia is re- 
sponsible for much of the increase in 
weight Pigmentation gives to the 
organ a brown or blackish color The 
gall-bladder is distended with dark 
bile The cut section exhibits a 
markedly congested surface of a 
slate-gray color 

Microscopically, the capillaries of 
the portal and hepatic veins are found 
to contain parasites, and parasites 
and splenic macrophages are found 
in the portal veins as well The en- 
dothelial cells and Kupfer’s cells con- 
tain pigment Barker has observed 
areas of focal necrosis from capillary 
thrombosis The cells of the paren- 
chyma undergo retrograde changes, 
becoming swollen, \ acuolated, atro- 
phied, and necrotic 

The only change in the liver due to 
the malaria itself is an increase in 
size Functional disorders, if of any 
gra\itj, are due to other causes, such 
as alcoholism and ijoor nutrition 
Fraga (Revue de nied , \ol xxiii. No 
10 . 1913 ) 

Bom-mat }ozo changes depend on 
the severity and duiation of the in- 
fection The yellow color of normal 
marrow is preserved in recent infec- 
tions, but changes to red or black m 
prolonged cases which tend toward 
chronicity Microscopically, para- 
sites including sporulating bodies, 
and crescents, a few pigmented mac- 
rophages, and erythrocytes, are found 
in and around the capillaries 

The brain shows few changes, ex- 
cept in infections of long standing, or 
those characterized by meningeal 
symptoms There may be marked 
discoloration of the cortex, with con- 
gestion and punctiform hemorrhagic 


areas In comatose cases, parasites 
in all stages of development, together 
with macrophages and erythrocytes, 
are found in the capillaries 

In the gastroenteric tract, the most 
marked changes are manifested m 
choleraic and allied types of infec- 
tion As shown by Bignami, the 
attacking parasites may be localized 
m the intestine The capillaries be- 
come infected and contain free or 
inclosed parasites, phagocytes, and 
pigmented macrophages Throm- 
bosis and even ulceration may result 
Ordinary cases will show only pig- 
mentary changes 

In the lungs, non-pigmented areas 
of bronchopneumonia and infarction 
may be found The alveolar capil- 
laries may be blocked with parasites 
and macrophages, while the endo- 
thelial cells contain pigment 

The heat t ordinarily exhibits but 
slight changes The muscle may be 
pale, flabby, or even show fatty de- 
generation The capillaries of the 
muscular wall may contain parasites 
and macrophages 

i he changes in the blood as ob- 
seived both during life and after 
death may briefly be summarized as 
follows (1) A marked reduction in 
the number of red corpuscles, brought 
about (o) directly by parasitic in- 
vasion (5) as the result of poisons 
elaborated by the parasites during 
Iheir development (c) through changes 
in the blood-forming glands , (2) a 
corresponding reduction in the num- 
ber of white cells, with, in most 
cases, a relative increase in the 
large mononuclear leucocytes , (3) 
a marked reduction in the hemo- 
globin, and (4) the presence in the 
plasma of black and brownish-yellow 
pigment, m greater or less amount 
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After acute intial attacks of ma- 
larial fever there occurs a rapid loss 
of hemoglobin and red blood cells 
The hemoglobin loss, m two or three 
months of irregular fever, may take 
place to an amount of from 40 to SO 
per cent of the normal, and the reds 
diminish to the extent of from 2 to 
2j4 millions to the cubic millimeter 
After the attack is cut short by treat- 
ment the reco-very in these blood ele 
ments is likewise rapid J P Bates 
(Jour of Trop Med and Hyg, July 
1, 1913) 

Chronic Malaria — The most impor- 
tant structural changes are found in 
the liver, spleen, and bone-marrow 
The spleen is usually considerably 
enlarged, its capsule being irregularly 
thickened and in places calcified 
The organ is more or less hardened 
Its color may be red, gra>ish brown 
or slaty The cut surfaces show graj - 
ish trabeculae formed of the thickened 
connective-tissue stroma and \ascu- 
lar sheaths The remarkable dilata- 
tion of the veins razy simulate angio- 
mata The Malpighian bodies are 
ordinaril}/ not prominent The micro- 
scopic findings differ as the change 
progresses from the small, soft spleen 
to the “ague-cake ’ \\ ith the marked 
diminution in h;jperemia which fol- 
low s subsidence ot the acute process, 
there develop miliar}^ necrotic areas 
and extensive hyperplasia involving 
the pulp and often the follicles The 
pigment is less widelv distributed and 
tends to become concentrated about 
the vessels and in the fibrous septa 
Later, the macrophages which were 
Its carriers disappear, and the pig- 
ment is found only extracellularlv, m 
the perivascular Ij^ mph-spaces , and 
gradually it is completel} reabsorbed 
The necrotic areas slowlj- undergo 
reabsorption , but the connective 
tissue hyperplasia, the vascular 


dilatation, and the atrophy of the 
parenchj ma increase The follicles 
eventuallj become unrecognizable 
througa fibroid degeneration The 
ague-cake consists chiefly of thick- 
ened stroma and dilated vessels with 
but a minimum of pulp cells and fol- 
licles, and w ith corresponding loss of 
phvsiological function (Bignami) 

The hz’er is enlarged and of in- 
creased densitv' The surface is 
smooth, the capsule thickened The 
cut surfaces are irregularly pig- 
mented in recent infection, becoming 
arranged as a perilobular network in 
long-standing cases 

Alicroscopically, in early cases, the 
capillaries are free from parasites, 
the endovascular macrophages have 
likewise disappeared, and the pig- 
ment is found onlv in the endotheha 
and in Kupfers cells The necrotic 
portions of the lobules atrophy, and 
the V essels dilate in consequence 
Later, the pigment disappears from 
the lobules, being carried to the 
periphery by mononuclear and poly- 
morphonuclear leucocj tes w hich 
deposit It in the periva&cular lymph- 
spaces At the same time regenera- 
tive changes are occurring in the 
liver cells and the perilobular con- 
nective tissue becomes hj^perplastic 
In long-standing cases therefore, 
there is a large hard liver of reddish 
color, which, on section, shows con- 
spicuouslv the granular-looking lob- 
ules, surrounded bj their connective- 
tissue stroma The vessels are 
dilated, the amount of blood in the 
organ is increased, and the pigment is 
no longer visible (Bignami) 

The bone-niarrozij at both the upper 
and the low^er extremities of the long 
bones is red and of increased consist- 
ence Microscopically (Bignami), 
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the fat has disappeared and is re- 
placed by proliferated marrow-cells 
and new blood-vessels The large 
and small mononuclear myelocytes 
are increased, and many show signs 
of degeneration In addition there 
are numerous nucleated red blood- 
corpuscles of normal size (normo- 
blasts), and a few gigantoblasts or me- 
galoblasts The endothelium of the 
\essel IS swollen, and the \essel walls 
and the stroma are thickened The 
pigment disappears from the bone- 
marrow much sooner than from the 
other organs 

DIAGNOSIS — Although clinical 
phenomena are important, and should 
be obser\ed carefully, the diagnosis 
of malarial fe\ ers today depends 
chiefly upon the blood-findings The 
so-called ‘ therapeutic test” as ordi- 
narily applied for pui poses of diag- 
nosis IS rapidly passing into deserved 
disrepute The observation that 
fe\eis yielding to quinine are not all 
malarial infections has been abun- 
dantly confirmed by clinicians of the 
largest expei lence On the other 
hand, such fe\ ei s do not show the 
prolonged freedom-pei lod” charac- 
teristic of uncomplicated malaria 
when quinine is properly employed 
Hence a certain amount of depen- 
dence may be placed upon an ex- 
pedient used b\ the senior writer for 
some twenty-fix e y^ears Intramus- 
cular injection of 1 Gm (15 grams) 
of quinine and urea hydiochlonde 
will in most cases of malarial fever 
be followed by freedom Irom parox- 
ysms, and by reduction of temperature 
to or below the normal line with but 
slight fluctuations, for a period of 
about SIX and one-half or thirteen 
days Rarely have more than 2 in- 
jections on successive days been 


necessary Failure to manifest this 
period after 3 or 4 such injections 
indicates the presence of some other 
infection lanni has had similar re- 
sults from the use of strychnine A 
single dose of %o gpfain has been 
followed, in an hour or so, by the ap- 
pearance of parasites in the peripheral 
blood Blood tests should be made 
carefully and often Both fresh and 
stained specimens are to be ex- 
amined 

The blood may be obtained either 
from the finger or the lobe of the ear, 
and should preferably be taken 
either during a chill or a short time 
before it In using an unstained 
specimen, a drop of blood is placed 
on a well-cleaned cover glass and the 
latter gently dropped on a clean slide 
Under the oil immersion objective 
a few of the red corpuscles will be 
observed to show small hyaline 
bodies, moving in ameboid fashion 
and containing, in turn, minute 
masses of pigment, in active Brown- 
ian motion These movements later 
cease Stained preparations are made 
by spreading a thin film of blood on 
a cover glass, fixing by rapid passage 
of the cover glass through a Bunsen 
flame, and staining with Wright’s 
stain A clearer view of the para- 
sites IS thus obtained, except in the 
case of the sexual forms (gameto- 
cytes and microgametocytes or flag- 
ellate bodies), which are seen only m 
unstained preparations, and after 
these have been watched under the 
microscope for some minutes There 
are many pitfalls into which one un- 
skilled in technique may fall The 
reader may advantageously consult 
the larger special works on labora- 
tory diagnosis for additional refine- 
ments of procedure 
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When the examination re\eals the 
hemameba and its type, the diag- 
nosis of malaria is certain, but 
mixed infection is not necessarilj 
excluded Pigmented mononuclear 
or polynuclear leucocytes are like- 
wise positive evidence of a malarial 
infection, past or present The \alue 
of a differential blood-count showing 
a mononuclear hj perleucocytosis is 
disputed, but it may be accepted as 
confirmatory, though not conclusi\e, 
evidence 

When parasites are absent from 
the peripheral blood, they may be 
found in blood withdrawn from the 
spleen, but splenic puncture is not 
to be lightly undertaken, and should, 
in any event, be entrusted, if pos- 
sible, to an experienced obser\er It 
is better, first, to try the senior 
writer’s method of driving the para- 
sites out of covert by the injection 
of a subtherapeutic dose (0 3 to 0 5 
Gm — 5 to 8 grams) of quinine and 
urea hydrochloride 

This method, while sometimes of 
service in acute fe\ers, is chieflj ap- 
plicable in the chronic t>pe of latent 
and masked cases, and frequently the 
organisms found upon the slide, 
while recognizable as forms of the 
hemameba, are atj pical in \ arious 
respects The reaction, howe\er, 
has occurred so frequently that one 
IS inclined to look upon the absence 
of organisms after half a dozen in- 
jections in increasing doses from 
three to six days apart as Mrtualh 
excluding malarial infection Ap- 
parently in these cases the parasites 
are resting in a larval form, lurking 
in the spleen or bone-marrov, , and 
by reproductive reaction to the para- 
toxic effect of quinine, they make 
their appearance in the peripheral 


circulation The more recent ob- 
ser\ations of Celh and of Craig go 
far to confirm this long-announced 
opinion 

An impoverished condition of the 
blood — I e , low erythrocytosis with 
low hemoglobin content — must be 
taken in conjunction with the other 
facts obtained, and too much stress 
should not be laid upon anemia alone 

Clinically, the regularly recurring 
paroxjsms and the orderly sequence 
of the various stages shown in an 
ordinary single or double tertian or 
quartan infection, together with the 
physical findings, are commonly suffi- 
cient to justify the diagnosis of 
malaria 

The irregularities frequently mani- 
fested by the estivoautumnal infec- 
tions, howe\ er, forbid other than 
tentative diagnosis without the blood- 
findings A careful anamnesis should 
be elicited, and the prevalence of the 
infection and its tjpe, in the neigh- 
borhood m vv hich the patient re- 
sides, or has lately been sojourning, 
IS to be taken into account 

Multiple infections with the same 
vanetv of parasite and miAed infec- 
tions (whether of different varieties 
of malarial organisms or of malaria 
and another maladv — e g , tv phoid 
fever) give such a varying clinical 
picture that an examination of the 
blood — or, on the other hand, bac- 
teriologic or serologic study — is the 
only means of revealing the true type 
of infection 

When quinine has been taken be- 
fore the patient comes under observa- 
tion, the clinical manifestations may 
be so altered, both as to the periodic- 
ity and general tv pe of the paroxysm, 
that one must again resort to the 
findings of the laboratory' 
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Differential Diagnosis — Apart from 
the difficulties mentioned in the de- 
scription of the pernicious forms of 
malaria, and in that of chronic, latent, 
and masked cases, there are three 
conditions concerning which the 
clinician must be constantly on 
guard — ^namely, the hectic fever of 
suppurations, malignant endocarditis, 
tuberculosis, septicemia, etc , syph- 
ilitic fever, and typhoid fever Every 
consultant has met with cases of all 
of these, erroneously called malaria 
Sometimes there is mixed infection, 
which makes the diagnosis still more 
difficult 

Close resemblance between malaria 
and trench fever emphasized But 
rigor IS usual in malaria, provided 
the patient is not taking quinine It 
occurs, but IS unusual, in trench fever 
Quinine controls the temperature in 
malaria in most cases, te , it prevents 
more than one or two further rises 
to 103° or 104° F This, of course, 
applies to temperate climate malaria 
Quinine has no effect in trench fever 
Ward (Lancet, Apr 12, 1919) 

In phoid fever, according to the 
(.)bser\ ations of J M DaCosta and 
the senior writer, made nearly 
thii ty } ears ago and since abundantly 
confirmed, it is common for a concur- 
lent malaiial infection to become 
abeyant, leappeanng during the lysis 
or even after apparent recovery 
I’lequeiitly, however, there will be 
a gi eater loss of hemoglobin than 
typhoid fever alone can account for, 
and leukemia, on the other hand, will 
be less marked Malarial organisms 
will, as a rule, be absent from the 
peripheral blood during the height 
of the typhoid, but can in most cases 
be found toward its decline The 
temperature curve may assume more 
of an intermittent or subcontinuous 
type than is common in typhoid, or 
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the thwarted penodicit> may- 
be most evident in the hrst 
week, or even in the third and 
fourth weeks It is especially 
in cases of this kind (as also 
in instances of syphilitic fever 
of periodic, intermittent type) 
that the senior -writer has found 
his quinine test valuable If 
after a single injection of 1 
Gm (15 grams) of quinine and 
urea hydrochloride, there en- 
sues a freedom period ot not 
less than six and one-halt day t>, 
the case is almost certainly one 
of uncomplicated malaria, and 
with return of fever, organisms 
will be found in the blood 
On the other hand if 3 or 4 
injections on successive dav s 
(or with intervals not longer 
than forty-eight hours) do not 
cause prolonged disappearance 
of fever, activ e (but not latent 
masked) malai la mav be ex- 
cluded, and the type of infec- 
tion remains to be determined 
by the usual clinical and labor- 
atory methods 

The misleading term typho- 
malaria and the cases of con- 
current infection ha\e alreadv 
been dwelt upon It is the 
irregular cases of estivoautum- 
nal infection that give rise to 
the most confusion A posi- 
tive Widal reaction, a positive 
blood-culture, or a feces-cul- 
ture yielding the Bacillus ty- 
phosus is, of course, demon- 
strative In addition, the 
presence of motile bacilli in 
freshly z’Oided urine, and a 
marked leucopema without mono- 
nucleosis, are significant of typhoid 
infection A negative W'^idal and 


blood-culture, absence of motile 
bacilli from the freshly^ voided urine, 
mononucleosis, absence of rose spots 
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after the ninth day, and especially 
the finding of free pigment in the 
blood, even without the finding of 
the parasites, points rather to malaria 



Other conditions may be consid- 
ered briefly as follows — 

Yellow Fever — Where the bilious, 
remittent, and hemorrhagic forms of 
pernicious malaria exist endemically 
in the same locality, a blood-examina- 
tion revealing the plasmodia is often 


the only means of differentiation, nor 
IS mixed infection impossible 

Dengue — ^The cutaneous eruption 
and the severity of the muscular and 
bone pains, together with the blood- 
findings, are the principal points of 
discrimination 

Sephc Fevers — In all maladies ac- 
companied by chills and fever, 
such as Charcot’s fever, septicemia, 
pyemia, pyelitis, puerperal infections, 
malignant or infective endocarditis, 
or luetic infections, the history, the 
clinical aspect of the case, together 
with the symptoms and physical 
signs referable to each particular in- 
fection, and the all important blood- 
examination and cultures, will re- 
veal the true nature of the existing 
illness 

Hepatic Abscess — Although the 
liver IS enlarged and tender, the 
spleen is most frequently non-pal- 
pable Ordinarily, there is a history 
of dysentery, appendicitis, or gall- 
stones, as well as a freedom from 
malarial hemamebse 

Insolation — Especially in the trop- 
ics, care must be taken not to confuse 
malaria and sunstroke , and even in 
temperate climates the mistake is pos- 
sible The junior writer recalls a case 
studied by him while on ward duty in 
the Jefferson hospital On a hot July 
day in which cases of sunstroke had 
been brought in by ambulances and 
patrols in rapid succession, a man was 
admitted who had been taken from an 
electric tram car, in a severe chill 
'lemperature in the mouth was KH" 
F , but the body, bathed in a profuse 
sweat, was cold Careful questioning 
elicited the history of a mild attack of 
malaria in New Jersey, the year pre- 
vious, physical examination discovered 
a slightly enlarged spleen, and exam- 






MA.L\RI\L FEVERS (SOLIS-COHEN) 


511 



n 

« 


g 

S 


O 
Q < 




Xl CS 
13 

>* S 

*=> a 

OJ JS 

£ § 
“ 6S 


■g p 

t; .p o 
SgO 

K 

o 


fo *3 


§ g 

* M 


o o 

1 

«lo 


p 

->l 


® 3 S 


o 


1 o 5 
K S 
' iS 
i@ P 

CQ 

5 o 

CJ <J 


ination of the blood 
demonstrated the tertian 
parasite 

T uberculosts — Tubercu- 
losis may often be con- 
founded with chronic ma- 
laria, or with a double 
quartan or tertian infec- 
tion , and this is e\ en more 
likely when the tubercu- 
lous process is aggra\ated 
by a coexisting strepto- 
coccic infection The 
clinical or X-raj findings 
in the chest or abdomen, 
the absence of splenic 
tumor, the presence of 
tubercle bacilli in the spu- 
tum, feces, or urine, the 
absence of malarial para- 
sites, and perhaps the cu- 
taneous or constitutional 
reactions to tuberculin 
are the chief diagnostic 
facts 

Cholera and Dysentery 
— 'Not onl^ are there 
choleriform and d\ sen- 
tenc types of pernicious 
malaria, but the coexist- 
ence of the two infections 
— especially in the case 
of dvsenterj — is possible 
Examination of the stools, 
and the finding ot the 
characteristic ameba or 
bacillus, while examina- 
tion of the blood for ma- 
larial organisms is negative, w’^ould 
be diagnostic 

A malarial seizure may be marked 
by sharp, localized abdominal signs 
and symptoms quite like those of 
appendicitis The occasional occur- 
rence of these abdominal manifesta- 
tions m malaria is recognized in very 
few of the textbooks and monographs 


dealing with the disease, and in the 
standard works on appendicitis the 
sections on differential diagnosis con- 
tain no reference to malaria W M 
Brickner ( krch of Diag , Apr , 1913) 
While the toxemia of malaria pro- 
duces manj mental and nervous 
sjmptoms, these are not, in the 
modern sense, neurasthenic The 
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points of differentiation are Symp- 
toms of true neurasthenia are, as a 
rule, worse in the morning, instead of 
in the afternoon, they are more of 
fatigue, irritative type, and mtenser 
than those of chronic malarial ca- 


chexia Malarial cachexia is associ- 
ated with prominent abdominal symp- 
toms, such as a protuberant and dis- 
tended abdomen, and enlarged spleen 
and liver, which are rarely present in 
true neurasthenia Malarial poisoning 
IS associated with a cachexial appear- 
ance, color, and reaction of the skin, 
with emaciation, all of which are ab- 
sent in neurasthenia Curran Pope 
(Boston Med and Surg Jour, Feb 
S, 1914) 

PROGNOSIS — This depends, of 
course, on the variety and virulence of 
the infection, the resistance of the pa- 
tient, and the treatment instituted 
It is said, on good authority, that 
the ordinary tertian and quartan in- 
fections tend toward spontaneous re- 
covery 

[The writer doubts whether this is com- 
mon in tertian fevers m northern countries 
Many yearb ago he shared a hospital service 
with a physician entertaining that view, and 
succeeded to a ward in which patients had 
shivered and burned and sweated for several 
weeks, — in one case for two months, — to re- 
cover promptly under the use of quinine 
This, of course, is a limited experience, but 
it indicates at least the probability that so- 
called spontaneous recovery is merely a 
suppression of paroxysms, the infection con- 
tinuing in chronic or latent form S Solis- 
COHEN ] 

Maltreatment, moreover, may result 
in a severe anemia, — a veritable dys- 
crasia, — draining the patient's vitality 
In the estwoautumnal infections, if 
properly treated, the prognosis is good 
When continuous cinchonization is 
neglected, repeated relapses may occur, 
and the disease becomes chronic, in 
which case the prognosis becomes 
highly unfavorable, if not grave 

The outlook in pernicious cases of 
all varieties is usually very grave, espe- 
cially if more than one paroxysm 
occur Heroic treatment does much to 
better the prognosis 





MALARIAL FEVERS (SOLIS-COHEV) 


513 


When malaria is complicated by 
other infections, the prognosis is not so 
good as in uncomplicated cases 

Repeated relapses, especially of es- 
tivoautumnal infections, and when pro- 
phylactic treatment is not followed, are 
highly dangerous 

Relapses are most troublesome and 
persistent among children, always 
actne and impatient of control, and 
among adults whose duties force 
them out again too quickly after the 
subsidence of the fever In these, re- 
lapses occur at short intervals, such 
as two or three weeks, up to from one 
to three months The intervals bear 
some relation to the thoroughness of 
treatment J P Bates (Jour of 
Trop Med and Hjg, Aug IS, 1913) 

In post-malarial anemias, the prog- 
nosis depends upon the gravity of the 
anemia and its susceptibility to treat- 
ment Except in those cases m which 
the blood impoverishment follows the 
pernicious infections, it is generally 
fair In the latter type, death is 
often not far distant 

In malarial cachexia, a guarded prog- 
nosis should always be given, unless 
the patient is able to change his place 
of residence In a suitable climate, 
under proper treatment, the prognosis 
IS good 

PROPHYLAXIS —The work of 
the United States Army Sanitation 
Corps in the Panama Canal Zone has 
demonstrated what can be accom- 
plished The methods necessary are 
thus stated 1 Measures directed 
against the development of the plas- 
modia in man and in mosquitoes 2 
Measures aimed at the destruction of 
the malana-transmitting mosqiuto 
3 Prevention of the access of the 
mosquito to man, both to man the 
infected, and man the infector 4 
General education of the public 



the mosquito, the same method is 
eftectiv e 

From 5 to 10 grams (0 3 to 06 
Gm ) of a readily soluble salt should 
be taken daily preferablv% in case of 
the larger quantity, in two doses, 
morning and noon In certain 
regions, larger doses may be needed 


S— 33 
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occasionally The bite of the infect- 
ing mosquito need have little terror 
when the blood constantly contains 
quinine 

The life cycle of the parasites is 
nearly always forty-eight hours, and 
eight or ten days must elapse after 
infection before they become suffi- 
ciently numerous in the blood to 
cause an attack of fever It follows 
that if a full dose of quimne (10 or 
15 grains — 0 6 to 1 0 Gm ) be taken 


of the malarial parasites in the blood 
This can be effected by quinine, for 
the effective administration of which 
the author gives the following prin- 
ciples 1 Quinine, administered daily, 
IS in average and even therapeutic 
doses better tolerated, and for a 
longer time, than one would suppose 
2 Quinine taken daily is always pres- 
ent in the blood, and thus prevents, 
instead of producing, quinism 3 If 
given at longer intervals than three 
days quinism presents itself every 


Beptomlior, lS08 



Chart VII (Illustrating diagnosis) —Mixed infection typhoid and malaria Widal reaction 
positive Rose spots (X Y 7 from Tampa Fla ) t Quinine and urea hydrochloride injected 
O No organisms found A Organisms found 


on two successive da>s, with an in- 
ter\al of eight or nine days before 
the next 2 doses are taken, the para- 
sites will always be destroyed before 
the\ can cause fc\er Gray (Bnt 
Med Jour, Nov 11, 1905) 

In Italy, from 1887 to 1895, over 
IS 000 people died annually from 
malaria When the State administra- 
tion of quinine was begun, the mor- 
tality fell >ear by year, until in 1906 
It was only 4871 

The campaign w^hich the State fol- 
lowed consisted 1 In destroying or 
rendering inoffensive the mosquitoes 
%n externo This can be only partially 
effected, and is, moreover, costly, the 
means being drainage, chemical, and 
screening to keep mosquitoes away 
from persons 2 In the destruction 


time 4 Few persons are intolerant 
of salts of quinine insoluble in water, 
if administered in average doses 
daily, and hemoglobinuria has never 
been encountered 5 An insoluble 
salt, eg, quinine tannate, is slowly 
absorbed, is generally atoxic, and is 
particularly indicated for children 6 
Quinine in the basic state is absorbed 
and acts well An essential of toler- 
ance is administration in agreeable 
form, eg, comfits or chocolates 7 
He who takes quinine every day can 
expose himself without danger to 
bites by infected mosquitoes 8 
Arsenic and iron do not display any 
protective antimalarial action either 
experimentally or chemically demon- 
strable Celli (Jour of Trop Med 
and Hyg, Apr 1, 1908) 







FIELD IDENTIFICATION OP MALASIA-CARRYiNO 
MOSQUITOES 

In a supplement (\o 32) to the U S Public Health Reports of October 19th, 1917, 
Surgeon Ernest E Sweet publishes the following data for the field identification of the 
commoner Anopheles mosquitoes — 

For use in the field a small hand lens, magnifying from 2 to 4 diameters, is of service. 
Mosquitoes are distinguished from other similar appearing insects by the fringe of scales 
along the posterior border of their single pair of wings the wing veins being also fringed 
with scales If the insect in hand lacks the posterior fringe of scales it does not belong to 
the mosquito family, howe\er much it may resemble that insect in appearance There are 
three families of insects, the sand flies, the crane flies, and the midge flies which may be 
confused with mosquitoes, but ordinanh the health officer will encounter little difficulty m 
making the differentiation e\en without examining the wing structure The sand flies of 
the United States are much smaller in size than mosquitoes, while the crane flies are not 
only larger, but the body is long and slender and the length of the legs such as to be out 
of proportion e\en to that of the body Midge flies often called midges,’’ are usually seen 
m dancing clouds ho\ermg a\er one’s head m the late afternoon, and nearly all of those 
found m this country lack the long proboscis or biting part ha\e bare wings, and are more 
delicate than mosquitoes 



Wing of Culex pungens — Berkeley 1902 Laboratory work 
with mosquitoes p 25 Pig 27 



W mg of Diptera mistaken for 
mosquito — P V Theobald Vol 1, 
1901 p 92 Pig 23 


Some species of \nopheles mosquitoes ma\ fly a mile or more but such long flights are 
unusual Other \aneties of moaquitoes are frequenth earned se\eral miles by the wind, 
but visitations of insects in this manner are not followed bv outbreaks of malaria, as the 
insects are ne\er Anophelmes The mosquito can not infect a person with malaria until at 
least eight days after it has bitten an individual with the malarial parasite in his blood, but 
once a mosquito is infected she probably remains so throughout life Mosquitoes may live 
five or more months The life cycle of the \nopheles mosquito includes four stages, the 
first three of which (egg ^arva, and pupa) are invariably passed in water 
Determination of Ser — Only the female bites, and for this reason it is essential that the 
sexes be differentiated Fortunately this can be easily accomplished 



Head of Anopheles — male 



Head of Anopheles— female 


M-VLE 

A.ntenn3e of ail varieties, markedly plu- 
mose i e , heav ily haired ” 


FEM \LK 

\ntennaej of all \ aneties, not plumose, t e , 
“sparselv haired ” 


Ditermination of Genus — ^iter determining that the insect in question is a mosquito and 
that the specimen is a female, the next step is to decide whether or not it is an Anophelme 
In making this decision there are ni'^nv facts to guide us each of which must be considered 
in turn For the purpose of comparison the most common variety of mosquito, the Culex, 
IS selected and the differences throughout the various stages of development, beginning with, 
the egg, noted 

Eggs 

\NOPHELES CULEX 


The eggs are laid singly, and for this 
reason are seldom found in nature They 
float on the surface of the water and are 
supported by lateral air spaces 


The eggs are laid m rafts or boatlike 
masses of about 200 and are readily visible to 
the naked eve Instead of floating on the 
side they are arranged vertically There are 
no lateral air spaces 




Larvae 

ANOPHELES CULEX 

The laxvse lie at the top of the water and The larvae hang head downward from the 
parallel to the surface, as Carter so aptly surface of the water at an angle of about 

expresses it, “for all the world like a basking 60® The head is much larger than the 

pike** The head is much smaller than the thorax There is a long respiratory siphon 

thorax There is no respiratory siphon at the tail Upon being frightened the larvae 
Upon being frightened the larvae may dive, usually dart downward 
hut usually they dart parallel to the surface 



Larva of Culex 


Pupae 

ATViOPHELES CULEX 

The pupae are larger in the anteroposterior The pupae are shorter and broader from 
direction and narrow laterally The res- side to side The respiratory siphons are 

piratory siphons are short and trumpet like, long, narrow, and tube like and are attached 

the small end being attached near the middle near the posterior end of the thorax 
of the thorax 



Anoplieles punctipenms — Say (Mosquitoes Culex pipieus — ^Linnaeus (Mosquitoes of 

of N America, Vol 2 1912, Howard Dyar N America, Vol 2, 1912, Howard, Dyar, 

and Knob plates) and Knob plates) 


It should be borne in mind m searching for larvae that they arc remarkably shy, and for 
this reason it may be necessary for the examiner to wait over the pool for some little 
time m order that they may come to the surface after their disappearance Should the 
observer encounter difficulty m determining the genus of the aquatic forms he should 
remove the larger larvae or pupae from the pool and allow them to hatch under artificial 
conditions, m this way obtaining the adult insect for additional guidance W hile the larval 
characteristics are thoroughly dependable n the determination of the Anopheles genus, the 
health officer will naturally be called upon more often to make the identihcation from the 
adult specimen, for this reason familiarity with the appearance of the fully developed insect 
IS all important Adult Anophelmes are distinguished by the following characteristics* 

Adults 

ANOPHELES CL LEX 

The Wings are distinctly spotted In the The wings are not spotted In the female 
female the palpi are about the same length the palpi are much shorter than tiie proboscis 
as the proboscis This is true in no other 
mosquito except one, which happens to have 
a curved proboscis Therefore, if the speci- 
men IS a female and if the palpi are nearly 
as long as the straight proboscis the insect 
IS an Anopheles 




AnopUeles punctxpennis female Culez pipieas female 

W hen resting or biting the proboscis, head, \\ hen resting or biting the insect is 
thorax, and abdomen form one straight line ‘humpbacked”, head and abdomen are 

down thorax is up 

Habits 

anopheles cl lex 

The Anopheles The Culex mos- 
mosquito is far less quito is distinctly 

annoy mg than the annoy mg It bites 

Culex It seldom at all times and is 

bites m the daytime not shy, as is the 

and does not often Anopheles The bite 

attack a person is irritating The 

moving about The hum is particularly 

bite IS also less loud Culicmes are 

painful The hum less particular con- 

of the insect is not earning the charac- 

as distinct as that of ter of the water in 

the Culex Ano- which they breed 

phelmes prefer to than are the Ano- 

breed in cleaner phelines 

water than do the 
Culicmes 




Resting position— Anopheles 


Resting position— Culex 



Three Anophelmes occur commonly in the United States All have been, proven to be 
transmitters of malaria They may be distinguished by their wing markings as follows 
Anopheles Punctipennis — A large square or oblong white or yellowish patch at the anterior 
margin of the wings near the outer end is the striking characteristic This patch of white 
IS readil> \isible to the naked eye and is easily seen even when the insect is in the resting 
position with the wings crossed A.fter determining that the insect is a female Anopheles 
this patch of white should be looked for, if not found the specimen is sure not to be a 
punctipennis The anterior margin of the wing is dark, while the balance is lightly spotted 
or mottled with black, with an almost invisible white spot at the extreme apex Besides 
breeding in quiet waters A punctipennis is the only one of the three Anophelmes which 
breeds m running water and streams which are subject to freshet from rains This parti- 
cular insect is more often found on porches, in outbuildings, and under houses than within 
habitations 



Anopheles Quadrimaculatus (juaculipennis) — Three to five, but usually four, black spots 
(patches of black scales) on the second and fourth wing veins Breeds more often m 
quiet waters, pools, etc, and imades human habitations 
Anopheles Crucians — The wing is dusky and the veins are prominently marked The 
characteristic marks are three small spots of black on the sixth wing vein (thoracic end, 
posterior margin) In the \oung insect the spots are apt to be distinct, but if the specimen 
is old the end spot is usually missing 



Anopheles crucians feauale 
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Malaria is perpetuated bj patients 
carrying the plasmodmm through the 
winter and infecting anopheles mos- 
quitoes in the spring Encured ma- 
laria IS therefore a menace to the 
community 

The use of qmnme should be con- 
tinued until after the mosquitoes ha\e 
been destroyed by the cold while 
prophj lactic doses should be taken 
the following spring S Harris 
(Trans Amer Med Assoc , June 7, 
1910) 

In Sicily the people are debilitated 
from repeated intections and not- 
withstanding energetic quinine medi- 
cation and tonics, malaria recurred 
in 5 70 per cent This, however, was 
a vast gain over preceding >ears, and 
the general condition ot all was 
much better than usual the spleens 
being materially reduced in size In 
the summer of 1910, preventive qui- 
nine treatment was given to 33 387 
persons, — 04 Gm. (6 grains) every 
second day Not a case of pernicious 
malaria developed in the district, 
only 2 6 per cent among the agricul- 
turists and 1 3 per cent among the 
miners had febrile attacks, and these 
yielded promptly to curative doses 
of quinine There v\as no mortality 
Donzello (Policlmico, Feb 19, 1911) 

One who has had malaria during a 
warm season need only take sufficient 
qmmne on each two successive da>s 
in each of six consecutive weeks dur- 
ing the cool season following In 
spite of the most thorough dissemina- 
tion of this information no doubt a 
few^ cases of malaria would occur dur- 
ing the warm season, but these cases 
are not a source of infection to mos- 
quitoes until the disease has lasted 
about two weeks and it is very im- 
portant that thorough and successtul 
treatment should be applied before 
they become infectious C C Bass 
(Interstate Med Jour Oct, 1913) 

2 To destroy the mosquito and 
prevent breeding, it is necessary to 
institute thorough and free dramage 
of marshy lands, svv amps and known 
breeding places Kerosene oil spread 


over the surface of the water will 
destrov the larvae A mixture con- 
taining crude carbolic acid is also 
emplov ed Anilme dyes, as adv o- 
cated by Celli, deserve further m- 
\estigation and trial Pyrethrum 
powder ma} be burned on porches, 
m chambers, and other places fre- 
quented by the insects Other 
methods can be found m special 
works upon this subject 

The writer applies the principle of 
sticky fly paper to the destruction of 
malaria-beanng mosquitoes A kind 
of screen or trellis work, about 6 feet 
by 4 5 teet, is smeared thick with 
heavy crude oil, which is sticky 
enough to catch and hold mosquitoes 
They can be attracted to the screens 
by hanging a small lantern in the 
center Bosurgi (Gaz degli Osped , 
vol xxvm, Nos 21-27, 1907) 

Mosquitoes will not bite where the 
skin is smeared with petrolatum The 
writer smears all the exposed skin 
with petrolatum once every day or 
two and found that this permits tran- 
quil sleep amid m>riads of mosqui- 
toes Albano (Policlmico, Sept 1, 
1918) 

3 Exclusion ot the mosquito re- 
quires eftectiv e screening of all dwell- 
ings, and mosquito canopies over the 
bed One should sleep at a sufficient 
height above the ground, and dwell- 
ings should be located as far as pos- 
sible from marshes and mosquito- 
harboring vegetation 

In the writer’s district the propor- 
tion of persons primarily affected has 
dropped from 38 71 per cent to 0 3 
per cent since the houses have been 
screened, m one of the greatest hot- 
beds of malaria In the regions where 
malaria is not bad prophylactic doses 
of qmmne are sufficient to ward off 
infection, but in the worst infected 
districts mechanical measures are in- 
dispensable Casardi (Gaz degli Os- 
pedali, vol xxvi, No 112, 1905) 
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The antimalanal methods used on 
the Isthmus of Panama consist (in 
the order of their importance) in I 
Destroying the habitat of the ano- 
pheles during the lar\al stage within 
a hundred >ards of dwellings 2 De- 
stroying within the same area all pro- 
tection for the adult mosquito 3 
Screening all habitations .so that the 
mosquito- can not ha\e access 4 
Where breeding places can not be 
done away with by draining, use is 
made of crude oil and sulphate ot 
copper for the destruction of larvae 
Gorgas (Military Surgeon, Apr , 
1909) 

To prevent mosquitoes from biting, 
the writer found a phenol lotion, 1 60 
or 1 40, and also eucalyptol, f3j (4 
cc), in glycerin or olive oil, fSij (60 
c c L useful for local application G 
A Wolfendale (Jour of Trop Med 
and H>g, May 2, 1910) 

Mosquitoes will enter a house in 
search of blood (only the female mos- 
quito bites, not the male), as this food 
stimulates and accelerates ovulation, 
that IS, the laying of eggs They 
usually find entrance through defec- 
tn e screens, such as those of 12 or 
14 mesh wire, corroded or torn wire 
screens, the sides of poorly-fitting 
screen doors and window screens 
The> alsso enter through chimneys, 
drain holes, etc Anopheles mos- 
quitoes in particular, have the faculty 
of searLhing tor and finding such de- 
tects These mosquitoes usually take 
their flight at night — that is, as soon 
as du'nk or twilight comes on — so that 
It lb generally reckoned that their 
flight IS during the hours between 
sunset and sunrise They are at- 
tracted to houses by light They are 
not content on finding that the en- 
trance to a house is closed to them by 
screens, but seek to find any opening 
by which they can enter It is there- 
fore important that every accessible 
opening into a house which might 
permit the entrance of mosquitoes be 
carefully closed 

It is very generally accepted that 
the anopheles mosquitoes do not fly 


high, and therefore do not enter 
rooms on the second or third floors 
of a house, but it has also been found 
that these mosquitoes will fly over the 
tops of houses and, when attracted by 
the reflected light from chimneys, will 
enter by that route through the fire 
places into the house R H von 
Ezdorf (U S Public Health Service 
Reports, Feb 27, 1914) 

4 Campaigns of public education 
have been carried on, and should 
be further encouraged Much can 
be done m this manner by driving 
home to the public the tremendous 
economic loss due to malaria 

Isolation of malarial sufferers is 
recommended in camps and similar 
places But social and economic 
problems so far have interfered with 
the carrying out of this plan 

The writer, among inhabitants of 
endemic foci of malaria, found the 
plasmodia in the blood of S3 out of 
146 persons free from the slightest 
indication of malarial disease This 
large percentage of healthy carriers 
is extremely important from the 
standpoint of general prophylaxis 
When no parasites were found in the 
peripheral blood, he gave a single 
therapeutic dose of strychnine, and 
found that in from thirty to sixty 
minutes the parasites ensconced in 
internal organs were driven out by 
the action of the drug and could then 
be discovered in the peripheral blood 
ISjot until the findings were constantly 
negative after this test was the indi- 
vidual regarded as free from the 
germs lanni (Jour Amer Med 
Assoc , from Policlinicc, Dec 4, 1910) 

TREATMENT — In every case m 
which acute malaria is suspected, the 
patient should be put to bed and care- 
fully obseived The nursing and 
diet should be such as are appro- 
priate in fevers in general, until 
typhoid, at least, can be excluded, 
when the diet may be made more 
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liberal Calomel, followed bj a mild 
salme aperient, should be adminis- 
tered, and after the resultant e\acu- 
ation, the bowel should be umgated 
with a warm saline solution Dis- 
infectant measures appropriate to 
typhoid should be instituted and kept 
up until pro\ed to be needless 
The medicinal treatment of acute 
malaria may be summed up in a 
word — cmchona. The bark and its 
denvati\ es should be, if possible, 
used in every case, both as a cura- 
tiv e agent and as a means of 
prophylaxis 

A hypodermic injection of mor- 
phine sulphate, J4 grain (0 016 Gm ), 
and atropme sulphate, gram 

(0 0004 Gm ), will markedlj modify 
the seventy of the chill if adminis- 
tered before it is due Paine (St 
Louis Med Rev, Nov, 1907) 

There are a few instances in which 
the cinchona group of remedies can- 
not be employed in effective dosage 
on account of the hypersensibihty 
(so-called idiosyncrasy) of the in- 
dividual patient, and there are some 
instances in which these drugs are 
ineffective for reasons not apparent 
But both classes of exceptions are 
numericallv insignificant in compari- 
son with the thousands of cases m 
which the rule applies They will be 
discussed later 

The war brought out a number of new 
agents and revamped older methods of 
treatment, none, however, even approxi- 
mated in value the preparations of cm- 
chona Disodo-luargol arsenic, strychnine 
and tartar emetic may be mentioned as ex- 
amples of the series The last named 
alone warrants further trial Editors 

The writer obtained disappearance 
of malignant tertian crescents — ^which 
are uninfluenced bv quinine — in 4 pa- 
tients, b> intravenous injection of 
tartar emetic L Rogers (Brit Med 
Jour, Jan 6, 1917) 


The writers describe 3 cases treated 
with tartar emetic in 2 per cent solu- 
tion intravenously, each dose of the 
drug amounting to 24 grains (016 
Gm ) Even these comparativ el> 
large doses had no ill effects on the 
circulation In the tertian form ot 
malaria the treatment is interior to 
the use of quinine \ lowering of 
temperature occurs and the patient is 
made to feel better hut the plasmodia 
are not banished from the blood- 
stream Levj and Wall (Interst 
Med Jour Sept 1917) 

In 8 cases treated intravenously 
with tartar emetic, the writers in- 
cluded infections both with benign 
and malignant tertian parasites The 
drug was used in a 2 per cent solu- 
tion to which 05 per cent phenol was 
added to preserv e its sterility Of the 
two mixed infections, the crescents 
disappeared in both cases the benign 
tertian parasites persisting in one and 
disappearing in the other In the sub- 
tertian crescent infections the cres- 
cents disappeared after three injec- 
tions of tartar emetic In spite of the 
disappearance of the crescents the 
patient had three tjpical clinical at- 
tacks of malaria Falconer and An- 
derson (Lancet, Xov 17, 1917) 

A trial of tartar emetic at an Indian 
hospital in German East Africa 
showed that in the subtertian type 
curative effects occur in varying de- 
grees only when doses toxic to the 
patient are given T A Hughes (In- 
dian Med Gaz , Feb 1918) 

We have now to consider in rela- 
tion to the great bulk of cases — * e , 
those in which cinchona is tolerated 
and IS efficacious 1 The eftect of 
the drug 2 The choice oi prepara- 
tion 3 The manner of administra- 
tion 4 The time and frequency of 
administration 5 The dose 6 Pos- 
sible contraindications 

Action of Cmchona — Cinchona con- 
tains a number of alkaloids of which 
quinine is the most potent and this, in 
the form of one of its salts, is the anti- 
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malarial specific par excellence Not- 
withstanding Its large use and careful 
study, Its mode of action upon the in- 
fecting organism and upon the blood 
has not been so clearly demonstrated as 
to escape question 

Certain observers hold that the blood 
plasma and the phagocytes are the 
actual efficient agents in the destruc- 
tion of the malarial organisms They 
point to the fact that it is the free 
spores (merozoites) and the young or- 
ganism rather than the adult hema- 
mebas which apparently yield to the 
diug, and credit quinine only with a 
hemolytic effect upon the infected cor- 
puscles, which permits the plasma to 
reach the merozoites at their least re- 
sistant period From the clinical side 
they cite the inability of quinine given 
before an attack to abort the paroxysm 
and the relative meagerness of organ- 
isms after a hemolytic crisis, as in 
black-water fever From the experi- 
mental side they bring forward obser- 
vations such as those of Bass, who has 
cultivated the plasmodia in iitro, study- 
ing carefully the effect of serum alone, 
and of quinine and other substances 
under conditions which permitted or 
excluded the serum action 

Nevertheless, the gieat outstanding 
fact remains that it is just quinine (or 
some recognized parasiticide, such as 
saharsan) that cures malaria (The 
writers are skeptical of so-called spon- 
taneous recovery ) The blood plasma 
and the phagocytes alone do not pre- 
vent original infection, they do not 
even prevent the few spores that ordi- 
narily survive quinine, from develop- 
ing, multiplying, and producing relapse 
— ^perhaps through Craig’s mtracorpus- 
cular conjugation — in cases inade- 
quately treated, they do not prevent 
or overcome latent, chronic, or masked 


infection On the other hand, quinine, 
if supplied to the blood continuously 
and sufficiently, enables one to resist 
inoculation by infected mosquitoes , 
prevents relapse, and if administered 
at the proper time, and in the right way, 
will prevent an expected paroxysm 
from manifesting itself There seems 
to be little ground, therefore, — ^while 
admitting the value of serum and 
phagocyte, — lor questioning the actual 
parasiticidal effect of the drug 

In the case of the ordinary tertian 
organism {Hcemamceha vwax') quinine 
is toxic to all stages of the developing 
parasite, until the beginning of sporu- 
lation, causing fragmentation and de- 
generation It IS particularly fatal to 
the young plasmodia and to the spores 
when set free Schso has shown that 
It will inhibit the development of 
gametes within the mosquito 

According to Craig, quinine is 
likewise toxic to all stages of the quar- 
tan parasite (Hccmamccba malariee) 
although the latter is more resistant 
than the H z iz>a i Antolisei and 
Golgi, however, found quinine without 
effect upon the adult quartan parasite 
The senior wntei’s limited (clinical) 
observations accord rather with those 
of Craig Data are wanting to de- 
termine the effect of quinine upon 
quartan gametes 

Maichiafava and Bignami have care- 
tully studied the effect of quinine upon 
istu oautnmnal paiasitis They found 
that in fresh specimens the young plas- 
modia became discoid and were ex- 
truded from the erythrocyte, while 
their mobility remained normal or was 
increased Craig, however, was not 
able to observe this extrusion, although 
he saw change of form and position 
The drug has little effect on the larger 
pigmented forms, the only change de- 
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motistrable being an increase in the 
refracti\e index Degeneration by 
fragmentation has not been observed in 
unstained specimens 

These pigmented forms can continue 
their development with slight mor- 
phologic changes for as long as three 
days after quinine has been adminis- 
tered, but ultimate!} succumb to de- 
generation, such as has been described 
in the ordinary tertian parasite The 


vented bv the timely and persistent 
use of quinine 

Bass contends that quinine has no 
direct destructiv e effect upon malarial 
organisms, its virtue depending upon 
the fact that it renders the red blood- 
cell protecting the parasite more per- 
meable to the all-sufficient serum 
Hence the drug can bring about the de- 
struction of those parasites that are in 
the circulating blood, but not of those 


Ottob«r, IMt. Vmrttmhmr 



Chart \ III —Double tertian intermittent of 30 days duration prior to treatment Two injec- 
tions Recoverj (John S Autumn 1892 ) * Beginning of chill © End of chill t Injection of 
i Gm of quinine and urea hydrochloride A Organisms pigmented numerous ^ Organisms pig- 
mented few O Organisms hyaline few C No organisms 


ring forms show slight degeneratu e 
changes, eispeciallj loss of nuclear 
chromatin The voung pigmented 
forms quickl} undergo fragmentation 
The gametes (crescents) are highl} re- 
sistant and quinine does not appear to 
hinder then capacity to develop within 
the mosquito Their appearance, how- 
ever, may be prevented if quinine be 
administered promptl} and adequately 
at the beginning of an infection 

Intracorpuscular conjugation, which 
tends to keep infection aliv'e and bring 
about relapses, is absolutelv pre- 


contained in corpuscles that have be- 
come lodged in the deeper capillaries, 
which are not reached bv it until they 
segment His experiments vi iitro 
show, moreover, that blood from indi- 
viduals fasting and at rest is more de- 
structive to the organisms than that 
taken during exertion or after a meal, 
but that this supenoritj of fasting 
blood can be overcome, and the cul- 
tures protected, by the addition of a 
certain quantitv of dextrose Hence it 
would appear that the empirical rule of 
administering quinine ‘ upon an empty 
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stomach” is well founded, and that it 
might be well to go still further and 
prolong the fast until after the time of 
paroxysm The importance of rest is 
also emphasized by these studies 

Choice of Preparation — Since cin- 
chona alkaloids have been available, 
the bark and its galenical prepara- 
tions have fallen into disuse for the 
treatment of active malaria, but they 
may be used in after treatment, espe- 
cially in the form of the compound 
(Huxham’s) tincture, for the sake of 
the tonic effect of the pleasant bitter 
upon the digestion and appetite 
In ordinary tertian infections it is 
of little moment — ^now that there is 
no tariff upon the quinine salts — 
which one is used, but in estivo- 
autumnal infections, and especially 
in the pernicious varieties, and also 
in highly malarious regions, promp- 
titude of action and potency of effect 
are important, and small differences 
become great In the senior writer’s 
experience the very soluble double 
salt, somewhat loosely termed qumme 
and urea hydrochloride has proved 
the most efficacious This may be 
owing m part to a superior cytolytic 
power 

As little as 0 5 Gm (7j4 grains) of 
qumme hydrochloride, given with 
OOS to 0 1 Gm. to 1J4 grains) of 
arrhenal, will cure the most rebel- 
lious forms The 2 drugs should 
enter the blood together in 6 or 7 
doses before a paroxysm The ar- 
senical reinforces qumme and prob- 
ably activates phagocytosis A Gau- 
tier (Bull de I’Acad de med, Apr 
24, 1917) 

In general, the question is one of 
(1) the solubility, and (2) the alka- 
loidal richness, of the particular salt 
The following table will prove useful 
to show these points — 


Salt 

SolubUity in 
cold water 
(Expressed 
in parts by 
Percentagre weight of 
of alkaloid solvent to 1 

Sulphate 

In salt 

73 5 

part of drug ) 
800 

Bisulphate 

591 

11 

Hydrochloride 

818 

40 

Dihydrochlonde 

720 

096 

Carbamide-hydrochloride S8 0 

1 

Hydrobromide 

766 

45 

Dihydrobromide 

600 

7 

Phosphate 

762 

420 

Valerianate 

730 

120 

Lactate 

782 

10 

Salicylate 

701 

225 

Arsenate 

694 

Very slight 

Tannate 

200 Very slight 


Methods of Administration — Qui- 
nine can be given by the mouth or 
the rectum, or may be injected into 
the veins, into the muscles, or under 
the skin The writers prefer the 
hypodermic or intramuscular method, 
when the injections are made by one 
who is familiar with the technique 
that safeguards the patient from 
sloughing or abscess In hospitals, 
as a rule, this should be the duty 
of internes, not leaving it to nurses, 
save m the exceptional instance 
Quinine salts can be administered 
efficaciously by the mouth, but should 
always be given in such form that 
the drug can be absorbed readily 
from the stomach Solution, wafer, 
or dry capsule may be given, accord- 
ing to convenience and eligibility in 
the individual case Pills and tablets 
are to be avoided The drug is most 
effective when taken into a fasting 
stomach, and after free purgation — 
hence meal-times and stools should 
be adjusted to the necessities of the 
case Rectal administration is not a 
method of choice, but may be employed 
when absolutely necessary Large 
doses are requisite, at least double the 
quantity that would be given per os 
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Solution or suppository can be used, 
preferably the latter Absorption is 
slow in any event, and solutions 
sometimes irritate The anesthetic 
effect of the combination with urea is 
here, at times, of ser\ice 

For hypodermic and intramuscular 
mjections the preferable salts are 
the dihydrochloride, chlorhy dr o sulphate, 
and the carbamide hydrochloride (qui- 
nine and urea) combination, although 
the hydrochloride, the bisulphate, the 
acid hydrobromide and even, in 
emergency, the sulphate ha\e been 
employed 

The technique of the senior writer 
IS absolutely necessary with the car- 
bamide hj drochloride combination 
(quinine and urea hydrochloride) and 
may be of benefit with the other 
salts The skin at the site of in- 
jection is to be cleansed thoroughly 
{eg, with green soap and alcohol) 
and painted, for an area of about 1 
inch in diameter, with tincture of 
iodine or iodine-acetone The syringe 
and needle should be surgically 
sterilized , and, preferably , an all- 
glass high power svringe used The 
needle is to be plunged deeply be- 
neath the iodized skin, and best, into 
the muscle It should be emptied 
completely before withdrawal, to 
avoid dripping upon the skin As a 
further precaution, a piece of thin 
rubber protecti\e may be stretched 
over the skin and the needle passed 
through it to make the injection — 
but this IS not essential The point 
of puncture should be sealed w ith 
collodion or iodoform-collodion The 
solution to be injected should be made 
extemporaneously with boiling water 
A convenient custom is to have a 
supply of papers or capsules, each 
containing the weighed quantity for 


a single dose (usually 1 Gm — 15 5 
grains) in the ward, and it is then a 
simple and quick matter to fill the 
syringe with the hot water and dis- 
sohe the drug in this quantity — 
ordinarily' 2 or 3 c c A gram (15 5 
grains) of quinine dihy drochloride, or 
of quinine and urea hydrochloride, 
will dissolve, however, in 1 cc of 
water 

The best salt for hypodermic use, 
in the author’s opinion, is the acid 
hj drochloride, which dissolves in less 
than Its own weight of water The 
author makes up a solution as fol- 
lows — 

R Quinine dih^dro- 

chloride gr Ixxv (5 Gm ) 

Distilled water fSnss (10 c c ) 
Use 15 minims (1 c c ) as a dose, 
which will contain 7}^ grains (0 5 
Gm ) ot quinine 

The amount needed m the twenty- 
four hours IS about 24 grains (15 
Gm ), given in divided doses In 
severe, but less urgent forms, if given 
by the mouth, the amount should run 
up to 30 or 40 grains (2 or 2 6 Gm ) 
a day In most urgent cases, it may 
be deemed advisable to give the drug 
intravenouslj F S Meara (Inter- 
state Med Jour, \pr, 1911) 

The superiority of qiumtie and urea 
hydrochloride for injections lies in its 
high solubility It will dissolve in its 
own weight ot water, especially hot 
water, and an ordinary sj nngeful 
may thus contain from 15 to 18 
grains (1 to 12 Gm ) if necessary 
The preferable solution is SO per 
cent , and the ordinary dose is 1 Gm 
(15 grains) in 2 c c fluidram) of 
water In malaria of the types ordi- 
narily seen in northern latitudes, a 
single injection of this strength will 
cause suspension of the paroxysms 
for from a week to a fortnight ( six 
and one-halt to thirteen and one-half 
days) One injection daily or on 
alternate day s for a week ordinarily 
suffices to bring about complete re- 
covery After this, to make sure 
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against chronic infection or sequels, 
the drug should be continued in 
doses of 10 grains (0 6 Gm ) in cap- 
sule by the mouth, daily, for another 
week, and then administered once a 
week, in the same way, for two or 
three months S Solis-Cohen (Med 
Times, Mar, 1912) 

A large part of the malaria prev- 
alent in the Panama Canal Zone is 
due to the occurrence of relapses, and 
not to reinfections This is appar- 
ently due to the presence, particularly 
in the bone-marrow, of asexual para- 
sitic forms, which when conditions 
are favorable increase and give rise 
anew to manifestations of the disease 
The following plan of treatment has 
practically rid Americans of the dis- 
ease — 

(1) Calomel, 3 to S grains (0 2 to 
03 Gm ), followed in twelve hours by 
2 fluidounces (60 c c ) of SO per cent 
magnesium sulphate solution (2) 
Qiumne sulphate, 20 grains (1 25 Gm ) 
in 4 fluidrams (16 c c ) of distilled 
water with 4 drops of concentrated 
hydrochloric acid (3) Quinine sul- 
phate, IS grains (1 Gm ), prepared as 
before, three times daily for a week, 
after which dose reduced to 30 grains 
(2 Gm ) dail}^ for ten dnys (4) When 
vomiting present quinine bihydro- 
chloride, 22!/ grams (1 5 Gm ), given 
in 5 fluidrams (20 c c ) of normal salt 
solution ab deep subcutaneous injec- 
tion (S) In obstinate relapsing cases, 
quinine injections of IS to 30 grams. 
(1 to 2 Gm ) in 300 to 500 c c (10 to 
16 fluidouncts) of normal saline, given 
intravenously on two succeeding days, 
then 45 graiiib (3 Gm ) a day by 
mouth (6) Arsenic, iron, and strych- 
nine as tonics James (Jour of In- 
fect Dis , May, 1913) 

The hypodermic route of adminis- 
tration of the quinine is to be pre- 
ferred in children to all others, as it 
is more prompt in action, more sure 
in results, and really easier on the 
child than either by the mouth or 
inunction The drug is administered 
in 2 doses The measure is compara- 
tively painless and allows the child 


more rest, besides being much less 
trouble to the attendants B H 
Booth (N Y Med Jour, Jan 10, 
1914) 

Intravenous injection is urged by 
many authors, especially Baccelh, 
Marchiafava, and Bignami, for se- 
lected cases, and whenever there 
is urgency, as in the comatose, 
algid, and other pernicious forms of 
malaria 

Baccelli's solution has about the 
following formula — 

B Quinine dihydro- 

chloride gr xv (1 Gm ) 

Sodium chloride gr iss (0 075 Gm) 

Distilled water fSiiss or fSiij (10 

c c ) 

It IS practically a 10 per cent solution 
of quinine dihydrochlonde in physio- 
logical salt solution 

Under aseptic precautions, this 
method has, according to Baccelli, re- 
duced the mortality of pernicious 
forms of malaria to 6 per cent 

Time and Frequency of Adminis- 
tration — In cases of pernicious type, 
or of great se\enty, quinine should 
be gi\ en intra\ enously, intramus- 
cularly, or hypodermically as soon as 
the diagnosis is made — in urgent 
cases, e\en before the micioscopic 
study of the blood, since this may be 
completed while the drug is at work, 
and in any e\ent no harm will be 
done An unnecessary dose of qui- 
nine will not kill — pernicious malaria 
may Repetition of the dose should 
also be more frequent than in ordi- 
YiRvy cases — e\ ery two to eight 
hours, according to effect Ordi- 
narily, however, it is safe to wait and 
establish by clinical observation and 
microscopic blood studies the species 
of the infecting organism and the 
type of the paroxysms Since qui- 
nine action IS at its height about one 
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to two hours after intravenous injec- 
tion, three to four hours after intra- 
muscular or subcutaneous injection, 
and SIX to eight hours atter ingestion, 
the drug should be administered ac- 
cordingly — so that Its period of 
maximum effect may coincide with, 
or slightly anticipate, the period of 
complete segmentation of the para- 
site — the aim being to kill the spores 
and young organisms and thus pre- 
vent them from reaching maturity to 
provoke further paroxv sms and to 
bring about further intoxication and 
cell destruction Thus, it the next 
paroxysm is expected at, say 4 
o’clock PM, the intravenous injec- 
tion should be made one hour earlier 
(1 c , at 3 pm) or the intramuscular 
injection four hours earlier (ic at 
noon), the entire daily dose ^^about 
1 Gm — 15 5 grains I being given 
If the drug is to be taken bv the 
mouth, the daily dose ( about 1 5 
Gm — ^24 grams) is best divided into 
two portions, of which one — m the 
case supposed — would be adminis- 
tered at 12 M and one at 8 ^ m 
( four hours and eight hours, re- 
spectiv ely , before the expected chill) 
It the paroxysms tend to recur daily, 
the drug should be giv en daily in the 
same way (adjusted however, to the 
so-called anticipating chill time — ic, 
one hour earlier each dav ) or to the 
actual variation ot period established 
by observation, which mav be as in 
cases observ ed by the vv riters, tw enty - 
one and tw enty -four hours alter- 
nately , or some other figure W hen 
the paroxysms are ttttian, only a half- 
dose of quinine need be given on the 
free dav, and then at anv’ convenient 
hour, but preferably in the morning, 
after a stool, and before food is 
taken On the day of expected re- 


turn of the paroxysm the full dose 
is to be given, in the same way as 
betore This is to be kept up for a 
week or two, since some of the para- 
sites escape destruction, and m the 
course of a week to a fortnight mul- 
tiply sufficiently to cause relapse 
In cases in which intravenous or 
intramuscular injection has been em- 
ploved during the first few days or 
the first week of the attack, adminis- 
tration bv the mouth can frequently 
be substituted thereafter If the 
case be of remittent or subcontinuous 
tv pe, the drug is best administered 
ev erv four hours in doses of from 
5 to 10 grains (0 3 to 0 6 Gm ) ac- 
cording to severity of symptoms and 
individual reaction to medication 
After a sufficient continuance of 
full treatment — according to the type 
and severitv ot the infection, and the 
result as shown clinicallv and micro- 
scopicallv — the dose ot quinine may 
be reduced one-halt and this amount 
given dailv or on alternate days, in 
one or two portions This should 
be continued tor some two to four 
weeks, or longer if necessary After 
that, tor at least three months the 
patient should take a full dose of 
quinine (not less than 15 to 20 grams 
in two portions) every seventh dav 
(not every eighth day as every 
Saturdav or Mondav, but anticipating 
one day each Xiet-ek, eg, Saturday, 
Fridav, etc) Should symptoms re- 
cur, active, full, continuous treatment 
should be resumed at once 

In cases of lemittcnt or subcontinuous 
type the eftectiv e dose is to be repeated 
dailv — either bv a single injection, 
or in fractions every three or four 
hours, — by the mouth sufficient 

dose should be continued during and 
after convalescence, as already stated 
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It IS necessary to keep quinuxe m 
the blood for a period of at least 
forty-eight hours, preferably seventy- 
two hours or three days Thirty 
grains (2 Gm ) of quinine on each of 
three consecutn e days always destroy 
all asexual plasmodia in the patient 
Theie are no exceptions Relapses 
result from reproduction in some 
manner not now well understood of 
sexual plasmodia or gametes which 
are usualb^ present in variable num- 
ber They reproduce in seven days 
and multiples of seven days, and give 
rise to the relapses occurring usually 
on the seventh, fourteenth, twenty- 
first and sometimes twenty-eighth 
da^s C C Bass (N Y Med Jour, 
Jan 10, 1914) 

From SO 77 to 68 86 per cent of the 
malaria occurring m a representative 
malaria locality of the United States 
including thousands of cases, was re- 
lapse and not new infection This in- 
dicated great inefficiency of the treat- 
ment of malaria practised there 

The chief cause of ineffective treat- 
ment \\as the employment of spec- 
tacular and impractical methods, and 
the discomfort and inconvenience of 
quinine gi\en by hypodermic injection 
or of quinine in solution Neither 
method could be continued long 
enough to disinfect the patient Blood 
examination could not be depended 
upon to determine when disinfection 
had been accomplished The only 
trustworthy guide was the length of 
time proper quinine treatment had 
been kept up An effectue and prac- 
tical method of treatment to disinfect 
the patient after the acute symptoms 
had been relieved was to administer 
10 grams (0 66 Gm — proportionate 
doses for children) of qumine sulphate 
ever> night before retiring, for a 
period of 8 weeks This was effective 
m about 90 per cent of cases Where 
there was any reason to suspect that 
the case might be exceptional or one 
m which disinfection was more diffi- 
cult to accomplish, the treatment 
was continued for more than 8 weeks 
C C Bass (N Y Med Jour, June 
14, 1919) 


Dosage — It should be evident 
from what has been said that the dose 
of qumine in malaria, like that of any 
other drug in any other malady, is 
enough, repeated sufficiently often 
But unlike most other drugs in most 
other maladies, it is better to give too 
much than too little Especially is this 
so in the tropics and other regions 
where severe malaria is endemic, and 
a fortiori in the pernicious forms of 
the disease, or even m the milder cases 
of infection with crescent-forming or- 
ganisms Whether or not a given dose 
IS sufficient can be determined only 
by the result When feasible, the 
blood should be studied for the 
disappearance and reappearance of or- 
ganisms, and for changes in their mor- 
phology Otherwise clinical data must 
be relied on The most important is 
the degree and permanence of the effect 
in controlling or suppressing par- 
oxysms Among the so-called physio- 
logic (in reality, toxic) effects of qui- 
nine, ringing m the ears, if slight, is 
to be welcomed Only that quantity of 
drug not used up m destruction of 
parasites is available for such effects, 
and a slight tinnitus indicates, there- 
fore, a slight excess of the drug over the 
absolute necessities Severe tinnitus or 
ocular symptoms of any kind, however, 
indicate a greater excess of drug than 
IS desirable, and this should be cor- 
rected in subsequent doses 

In ordinary cases of simple tertian 
infection as seen in temperate climates, 
1 6 Gm (24 grams) of a fairly soluble 
quinine salt {eg , the hydrochloride, or 
the carbamide-hydrochloride combina- 
tion) given by mouth in 2 or 3 portions 
in the first twenty-four hours is gen- 
erally sufficient When the paroxysms 
recur daily {double tertian) this quan- 
tity IS to be repeated daily Other- 
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wise 12 grains (0 8 Gm ) may be gi\en 
the following day — and so on, as set 
forth in the previous section 

The dose of qumme in children 
should be relatn el> larger than m 
adults The writer iollows the fol- 
lowing plan Drug gi\en e\ery two 
hours (4 or 5 doses daih) for three 
days, beginning when temperature is 
at its lowest, or m such manner that 
the last dose is taken two or three 
hours before the time of the expected 
paroxysm For a 1 year child, 1 
gram (0 065 Gm ) of the sulphate may 
be given at each dose, children of 18 
months to 2J4 >ears should ha\e 2 
grams (013 Gm ), and o\er years 
from 2J4 to 3 grains (0 16 to 02 Gm ) 
After the third da>, if the condition 
IS improved, the same dose is gnen 
t t d , after se\eral da> s more, one- 
half the dose is given t % d for at 
least one week more Wherry 
(Archives of Pediat , Apr, 1911) 

A routine dose of 20 grams (13 
Gm.) on diagnosis, and 10 grams (06 
Gm ) three times a da> later, tor at 
least ten days, was found b> Deeks 
noticeably to dimmish the number of 
recurrent cases Deeks then insti- 
tuted a treatment of 45 grams (3 Gm ) 
per day, in doses of IS grains (1 Gm ) 
each This method has practically 
eradicated recurrent malaria among 
the Americans in the Ancon Hospital, 
and to a large extent among the 
European laborers These latter, 
however, treat mild infections them- 
selves with small doses of quinine, 
so producing a relatn el> qumine-im- 
mune asexual cycle that is more diffi- 
cult to eradicate James (Jour of 
Infect Dis , Ma>, 1913) 

The intravenous administration of 
acid hydrobromide in concentrated 
solution IS the quickest and surest 
method of immediately cutting short 
a febrile attack of malaria It ap- 
pears to be a perfectly safei method, 
and IS preferable to intramuscular in- 
jections It cannot however, be re- 
lied on to exterminate the parasite, 
and should be supplemented either at 
the time of that attack or subsequently 


by an oral course of quinine In many 
instances intravenous qumme can be 
depended on to save lire Probably 
a S to 10 per cent solution of the 
acid hydrobromxde m normal saline 
IS best, though further work is re- 
quired on quinine urethane and col- 
loidal qumme For an adult five con- 
secutive dail> injections are recom- 
mended In a critical case a gram 
flS grains) should at once be given 
mtravenousl> The injections should 
coincide with the rising temperature 
or with the rigor Knowles (Indian 
Jour of Med Res, Jan, 1918) 

By the subcutaneous or intramus- 
cular route a dose of 1 Gm (15 5 
grains) of quinine and urea hydro- 
chloride ordinarily suffices, and xf this 
quantity be given not longer than four 
hours before the expected paroxysm, or 
even during the chill, it is frequentl> 
sufficient to prevent recurrence either 
for SIX and one-half or thirteen days, 
although organisms in diminishing 
number may sometimes be found in the 
blood for two or three days after the 
treatment, and usually reappear in in- 
creasing number two or three days be- 
fore the postponed paroxysm manifests 
For curative effect, it is best to repeat 
the injection on each paroxjsm day for 
3 or 4 doses, after which oral adminis- 
tration may be substituted, and is to 
be kept up for a sufficient period, as 
already detailed 

Should the quantities and frequency 
mentioned not have the desired effect, 
it goes without saying that thej are to 
be increased, and this may be neces- 
sary from the first m quartan or 
estivoaiitumnal cases, in which 2 Gm 
(30 grains) or more by mouth, or 1 5 
Gm (25 grams) hy injection, may be 
needed dail> or at least on the par- 
oxysm da>s 

In pernicious malaria, 1 Gm (15 5 
grains) or more of an appropriate 


6-S4 
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salt {eg, the dihjdrochlonde) should 
be gi’v en intramuscularly, or, better, 
inttavenoiisly, and repeated every two 
to four hours, more or less, for effect 
In chtonic, latent, and masked 
malaria the attempt should be made, 
it possible, to provoke some frank 
manifestation of periodic character, ac- 
cording to the method of Archibald 
Billings, w’^ho early in the nineteenth 
century was accustomed, in doubtful 
cases of ague, to administer doses of 
Peruvian bark not sufficient to cure, 
but merely to reawaken the symptoms 
The senior writer has modified this to 
correspond with our improved thera- 
peutic and diagnostic facilities An in- 
jection of 5 to 10 grains (0 3 to 0 6 
Gm ) of quinine and urea hydro- 
chloride is given and the peripheral 
blood examined for organisms If 
these are found, and their type and 
period can be determined, the sub- 
sequent injections are timed, and the 
dose increased, accordingly Other- 
wise full doses are given by mouth oi 
by injection, at convenient times, singly 
or in divided portions, according to 
symptoms and result In brozu ague 
(malarial headache) and other forms 
of neuralgia, the neutral quinine hy- 
drobromide is to be preferred, and 
may be gnen in wafer oi capsule with 
a sufficient quantity of ergot to pre- 
vent tinnitus Thus, 5 to 8 grains (0 3 
to 0 5 Gm ) of quinine hydrobromide, 
wnth 3 to 5 grams (0 2 to 0 3 Gm ) ot 
ergotin, may be taken before break- 
fast daily If this dose does not 
prove efficacious, a like capsule may be 
given at night, or the daily dose of 0 6 
to 1 3 Gm (10 to 20 grams) may be 
divided into 3 or 4 portions In cases 
showing considerable anemia, arsenic 
should be added in appropriate form 
and dose Arsenic is often useful. 


too, when there is no special anemia 
Strychmne sometimes has a wonder- 
ful effect, and the association of qui- 
nine, strychnine, and arsenic is both 
rational and helpful When there is 
splemc or glandular enlargement, Lu- 
gol’s solution, or other form of iodine 
should be given Iodine inunctions, 
with lothion oil (10 to 25 per cent) 
or vasogemodine (iodine petrox), 10 
per cent are useful For great hy- 
pertrophy of the spleen (and liver) 
ergot may sometimes be added with 
benefit In the myalgtc type of 
chronic malaria, salicylic salts, espe- 
cially cmchonidine salicylate, find 
applicability 

Contraindications — The appearance 
of hemoglobin in the urine is said by 
some to be a toxic effect of quinine, 
and to indicate discontinuance of the 
drug The writeis have made no per- 
sonal observations that will throw light 
on this subject They have never seen 
hemoglobinuria (discernible to the eye) 
in cases of malaiia (oi, indeed, in any 
other infection) in which quinine has 
been given — even m the enormous doses 
they sometimes employ in acute lobar 
pneumonia, e g , S to S> Gm (75 to 125 
grains j m twenty-four hours 

It IS well known, however, that cer- 
tain persons exhibit a peculiar suscepti- 
bility (so-called “idiosyncrasy”) to the 
toxic influence of quinine This is 
sometimes — but not commonly — mani- 
fested toward very small doses Thus 
in a case observed by the senior writer, 
a child of about 6 or 7 years, who had 
some years earlier recovered from scar- 
let fever, had an attack of fever and 
delirium w ith general erythema, last- 
ing about four hours, following a dose 
of 3 or 5 grains of cmchonidine salicy- 
late Subsequent observations showed 
no idiosyncrasy against other salicylic 
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compounds, but complete intolerance of 
cinchona derivatives As in most cases 
of drug intolerance — and especiallj ot 
quinine intolerance — the patient shows 
the signs of that condition which the 
senior writer has termed autonomic 
(or vasomotor') ataxia, and his farmlv 
history IS replete with instances of ha\ 
fe\er, migraine, hues, asthma, Gra\es s 
syndrome, visceral and \ascular crises, 
and other autonomic and vasomotor 
disorders When such an idios>ncrasv 
is known to exist, the administration ot 
quinine must be carefully considered, 
but the question is not necessanlj to 
be decided in the negative The quinine 
reaction in the given case may be rela- 
tively unimportant , the risk of produc- 
ing an eruption, itching, slight gastro- 
enteric disturbance, even circulator} or 
nervous symptoms of mild degree, 
need not deter the physician from using 
the only certain means of cure in a 
serious infection It is to be borne in 
mind, moreover, that only in excep- 
tional instances is quinine intolerance 
absolute Ordinarily a certain dose, per- 
haps as much as 5 grains or more, can 
be supported with little or no disturb- 
ance Further, it is onl} the excess 
ozer the parasiticidal quantity that pro- 
duces constitutional reaction In such 
cases, therefore, it is possible to avoid 
a severe toxic reaction by carefully 
choosing the time and method of ad- 
ministration and dose to be adminis- 
tered A single dose, slightly below 
the average effective quantit} and at 
the time of election, is best, eg, if by 
mouth, in an ordinar} tertian case, 1 
Gm (15 grains) four hours before the 
expected paroxysm, if by injection 
under the skin or into the muscle, 0 6 
Gm (10 grains) two hours before the 
expected paroxysm, or even during the 
chill 


When, however, the susceptibilit} is 
so extreme as to constitute a veritable 
contraindication, some succedaneum 
to quinine must be sought 

Succedanea and Auxiliaries to 
Quinine — Xot onl> in cases of qui- 
nine intolerance, but also in certain 
cases in which the cinchona deriva- 
tives aie well borne, but ineffective, 
other agents must be emplov ed, 
either in place of the specific remedy 
or in supplement thereto 

Modifications of the quinine mole- 
cule hav e been proposed, and in some 
cases hav’'e been successful Among 
these are the substances known as 
euqumine and dextroqmnine Our 
ow n experience with either of them is 
not sufficient to warrant us in pass- 
ing an adverse judgment upon it, but 
vv e hav e not observ ed any special 
benefit in the few instances in which 
we have made the trial 

The former terrible infant and child 
mortality m the Mala> States has 
been entirelj stopped bj the employ- 
ment of euquimne, which the writer 
administers to his charges in doses of 
5 grains (0 3 Gm ) per diem (m a 
little sweetened condensed milk) In- 
stead of the splutter and struggle ex- 
perienced with the ordinarj quinine 
salts, the children almost without ex- 
ception punctuall> appear, each with 
his tin, at the time of the daily dose 
M Watson (Brit Med Jour, Feb 
29, 1908) 

Ethylhydrocupreine, also known as 
optochin, has recentlv been brought 
forward for use in cases rebellious 
to quinine It is said to be effica- 
cious in severe quartan and estivo- 
autumnal infections, being toxic to 
the adult parasites in all stages, as 
well as to the earlv forms follow- 
ing fragmentation The daily dose 
recommended is 1 to 1 5 Gm (15 to 23 
grains) for adults, given m 3 pow- 
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ders, -with intervals of four hours 
between doses It is said to cause the 
complete disappearance of organisms 
in from ten to sixteen hours The 
duration of the treatment is said to 
be from one to five days, sometimes 
with a day’s intermission 

Methylthionine hydrochloride, bet- 
ter known as “medicinal methylene 
blue” has given good results in a 
number of cases, but is not always to 
be depended upon It is best given 
in capsule, in doses of about 5 giams 
(0 3 Gm ) each, twehe, eight, and 
four hours, respectn ely, before the 
anticipated parox}. sm The patient 
must, of course, be ad\ ised of the 
discoloration of the urine and saliva 
that will ensue If the drug is not 
well tolerated by the stomach, a 
digestive ferment may be added to 
the capsule, and perhaps a small dose 
of opium 

Warburg’s tincture has in the 
hands of the senior writer almost 
vindicated its early reputation The 
action is seveie and unpleasant, but 
the effect is beyond question It 
must be used, ho\ve\ei, according to 
Warburg’s method, the induction of 
adequate perspiration being essential 
It IS indicated in cases of mild intol- 
erance to quinine and in cases in 
which the ordinary use of quinine has 
been insufficient to produce complete 
reco\ery Frequently in chronic and 
masked cases it is the piomptest and 
most effective remedy at command, 
although It may to some extent be 
superseded by salvarsan 

Warburg’s tincture is a complex 
mixture frankly open to the reproach 
of polypharmacy, since it contains no 
less than 13 ingredients Its inven- 
tor, Dr Warburg, held its composi- 
tion as a secret for a time, but 


finally made it public Many modi- 
fications have been proposed, and 
some preparations now sold as War- 
burg’s tincture probably contain few, 
if any, of the original components 
Indeed, some of these are not now 
readily obtainable The tincture 
ought to be made as nearly as pos- 
sible according to the following 
formula — 

R Aqueous extract of aloes 28 grains 
Rhubarb, 

4ngelica seed of each 448 grams 
Elecampane, 

Saif) on. 

Fennel of each 224 grains 

Gentian, 

Zedoaiy loot, 

Cubeb, 

Myrrh, 

White agaric. 

Camphor, 

Qmmne sulphate of each 112 grams 
Dilute alcohol, enough to 
make 8 pints 

[The coarse vegetable portions of this list 
are to be ground into a coarse powder, and 
the myrrh and camphor, previously pulver- 
ized, added to them The entire mass, less 
the quinine, is then digested for twelve hours 
in a well-covered vessel on a water-bath, the 
alcohol being prevented from evaporating as 
much as possible The liquid is finally 
strained under pressure and the quinine sul- 
phate added and dissolved ] 

The patient must fast for at least 
SIX hours before treatment is begun, 
and take no food until the effect 
(free sweating) has been induced 
After free purgation, fluidounce 
(15 c c ) of the tincture is given un- 
diluted, all drink being withheld, and 
at the end of three hours a second 
Yi fluidounce is similarly given Soon 
after the second dose, a violent aro- 
matic perspiration comes on, and the 
fever is usually broken The per- 
spiration IS encouraged by keeping 
the patient wrapped in blankets, with 
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external application of heat, if neces- 
sary Sips of cold water may be 
taken during the pack Warburg’s 
tincture is more effects e in chronic 
and relapsing cases than in the early 
and frank attacks 

Of late salvarsan has come into use 
in the treatment of severe and obstinate 
malaria, both acute and chronic, and 
excellent results are attributed to it 
Especially in chronic estu oautumnal 
infection has it been lauded, destruc- 
tion of the crescents, usually so 
resistant, being apparently accom- 
plished quite readilj in many instances 

Application of the X-rays in cases 
of malarial fever relieves splenic pain 
and reduces recent engorgement The 
temperature falls and does not usually 
rise again Recovery is not attended 
by the anemia usually present in cases 
treated with quinine The 'writers 
have not had to fall back upon quinine 
in cases treated by the X-rays, while 
they ha've had cases which resisted 
quinine and yielded promptly to the 
rays Skinner and Carson (Bnt Med 
Jour, Feb 25, 1911) 

Case clinically diagnosticated as 
quartan malarial fe\er that yielded 
promptly to an injection of 06 Gm 
(10 grains) ot salvarsan This patient 
had reacted onb slightly to treatment 
with quinine E E Waters (Indian 
Med Gaz , Mar , 1913) 

The writer has remo\ ed the en- 
larged malarial spleen in 13 cases and 
has found records of 187 others in the 
literature, bringing to 200 the num- 
ber of cases The mortality for the 
total was 25 per cent, and 3 of his 
13 patients succumbed to the progress 
of lesions which could not be arrested 
by the remo\al of the spleen Six 
of the patients were men and all were 
between 18 and SO When the pa- 
tients were re-exanuned from six to 
twehe months after the splenectomy, 
10 were found w’^ell, with full earning 
capacity The writer advises that one 
refrain from splenectomy if there is 
much cachexia, hydremia, and the 


hemoglobin is below 40 per cent , or 
if there is considerable cirrhosis and 
atrophy , it the general health is poor 
and there is disorder of the digestive 
and urogenital organs, and if there 
are \ery extensue adhesions, espe- 
cially of stomach and diaphragm The 
mortality at different clinics is from 7 
to 60 per cent Kopylow (Archiv f 
kim Chir, Bd Cl, J^u 3, 1913) 

The writers found that the combina- 
tion of arsphenamme with qiuimie is 
much more effectual than the latter 
alone m malaria They gave an intra- 
muscular injection of 1 20 Gm (19 
grams) ot quinine at the beginning 
or during the malarial attack, fol- 
lowed within 24 hours — preferably 
from 6 to 12 — with an intravenous in- 
jection ot 0 IS Gm. (2 j 4 grains) ar- 
sphenamme This IS repeated every 
w eek w ith mild tertian, increasing 
the dose of the arsphenamme to 030 
Gm ( 4 ^ grams) With malignant 
tertian, they give two injections of 
the quinine daily until the tempera- 
ture IS normal Then 015 Gm (2J4 
grams) arsphenamme is injected, and 
after this 2 Gmu (30 grams) of quinine 
by the mouth until the temperature 
has been normal for two dajs The 
two drugs are then kept up once a 
week for two months and, during a 
third month, once a fortnight Iron 
and adrenalin are useful adjuvants 
Paisseau and Hutmel (Pans medical, 
March 15, 1919) 

Treatment of Penucious Malaria 
— The treatment of pernicious ma- 
laria consists in the energetic admin- 
istration of qumme, preferably by 
intramuscular or, better, intravenous 
injection From 10 to 25 grams (0 6 
to 1 6 Gm ) of one of the soluble salts 
should be given without delay, and 
repeated at any subsequent paroxy sm 
or, if indicated by the severity of the 
case, w ithm two to four hours, and after 
that as necessary When no further 
paroxysm develops, intramuscular in- 
jections should nevertheless be con- 
tinued to the number of not less than 
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3 during the first week and 2 during 
the second 

Besides the use of quinine, prompt 
and effective symptomatic treatment 
IS indicated, morphine being given to 
lelieve discomfort and nausea, stim- 
ulants to o\ercome <iepression and 
weakness, saline purgatives to exert 
a dernative action m the comatose 
type, opium and bismuth to control 
diarrhea, pituitrm, strychnine, co- 
caine, atropme, camphor, or musk to 
sustain the heart and cold spongmg 
or external heat, according to whether 
the temperature is febrile or sub- 
normal, heat, of course, being em- 
ployed invariably in algid cases and 
when collapse threatens 

Treatment of collapse in malignant 
ague In the milder cases a medium 
dose of morphme (J4 gram — 0 016 
Gm — hypodermically), with external 
warmth in the form of hot-water 
bottles and blankets, is indicated 
This IS combined with treatment ok 
the predonunatmg symptoms In 
the dysenteric type a starch and 
opium enema should be given, with 
the buttocks 'well ele\ated If vomit- 
ing is copious and persistent, ice 
pills are given, and all nourishment 
by the mouth stopped tor twelve 
hours In either \ariet> a full dose 
or quinine (bihydrochlonde, 10 grains 
— 0 6 Gm ) IS given intramuscularly 
and repeated each morning for three 
successn e days Weekly injections 
are as a rule, sufficient after this At 
times the peritoneal circulation can 
no longer be trusted as a drug carrier 
Venous infusion of from 2 to 3 pints 
(1000 to 1500 cc) of saline fluid is 
then to be performed, and the quinine 
solution added to the saline injection 
Cathcart (Jour Royal Army Med 
Corps, Oct, 1907) 

Referring to a desperate case suc- 
cessfully treated with large doses, the 
writer believes that m pernicious 
cases with cerebral symptoms the 
danger is not m the method but in 


the delayed use of it The bihydro- 
chloride and the acid hydrobromide 
are the best tor intravenous use The 
latter is much the least toxic, but con- 
tains only three-fourths as much of 
the alkaloid as the bihydrochlonde 
Ten grams (0 60 Gm ) of the acid hy- 
drobromide intravenously are well 
borne, and IS grains (1 Gm ) can be 
given The case which the writer now 
reports received 15 grains (1 Gm ) 
on admission to the hospital, two 15- 
grain doses within the following 24 
hours, three 7j4-gram (0 5 Gm ) doses 
the next day, and two 7j4-gram doses 
the following day, all intravenously 
The patient's temperature on admis- 
sion was 105-6° F, and he soon be- 
came extremely jaundiced, the urine 
was nearly black with bile pigment 
While as shown by a count of the 
malignant tertian rings 40 per cent 
of his red corpuscles must have been 
destroyed the first day, and 19 per 
cent the next day, yet the first injec- 
tion completely changed the blood 
picture, and in two days all the para- 
sites had disappeared Rogers (In- 
dian Med Gaz , Nov, 1917) 

MALARIAL CACHEXIA 
DEFINITION AND SYMP- 
T O M S — Repeated attacks of 
malarial fever — especially of the estivo- 
autumnal type and when inade- 
quately treated — or a continuing and 
neglected infection, whether or not 
it has been marked by evident re- 
lapses, will gi\e rise to a cachectic 
condition, marked by feebleness, indis- 
position to exertion, loss of appetite, 
occasional blood-losses, gastroenteric 
disturbance, and obvious anemia 
Nervous symptoms may be marked 
The circulation may be extremely de- 
pressed , not rarely the heart is 
dilated, the pulse weak, rapid, and 
irregular, and paroxysmal dyspnea 
frequent and severe The spleen is 
enlarged, often hard to palpation, 
and sometimes of enormous size 
The liver is likewise enlarged, and 
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there may be more or less intense 
jaundice Usualh the complexion is 
jellow and mudd\, sometimes with a 
peculiar pallor, especially of the lips, 
ears, and tarsal conjunctnae 

DIAGNOSIS — In indn iduals suf- 
fering as described, especially when 
there is a history of fe\er of irregular 
ty pe, recurrence, and duration, search 
for the malarial parasite should be 
made This is peculiarly true in the 
tropics The complexion, unlike that 
of any other condition, the presence 
of free pigment or of pigmented 
leucocytes , an increase in the mono- 
nuclear percentage, perhaps a leuco- 
penia, and the characteristic pallor 
and appearance of the red cells, will 
help in making the diagnosis, e\ en w hen 
the parasite is not found in the peri- 
pheral blood Sometimes if a small dose 
of quinine be administered, not suffi- 
cient to kill the parasites, they will 
be dri\ en out of the spleen and bone- 
marrow (and possibly other resting 
places) into the peripheral circulation 
in sufficient numbers for demonstra- 
tion A fair dose ot str^ chnine may 
ha\e a like result Splenic puncture 
Is to be undertaken as a last resort, 
and only in cases of absolute neces- 
sity The anemia and other symp- 
toms may likew ise be the result of an 
infection that has come to an end, and 
if e^en splenic puncture fails to re- 
\eal organisms, that possibility is to 
be considered 

The discrimination between mala- 
’-lal cachexia and kala-azar may de- 
pend upon success or failure in dis- 
covering Leishmann-Donov an bodies 
Quinine, it is believed, has little 
ettect on kala-azar 

PATHOLOGY —The pathologv 
of malarial cachexia has been cleared 
up since Banti’s disease and kala- 


azar have been clearly discriminated 
from It The pimcipal changes are 
in the blood, liver, spleen, and bone- 
marrow 

The pathological findings in the 
blood usually correspond to the de- 
gree of anemia Dionisi and Big- 
nami describe four types of post- 
malarial anemia — 

1 Cases in which the blood shows 
alteiations similar to those observed 
in secondary’- anemia, from which 
they differ only in that the leuco- 
cytes are diminished in number In 
these cases recovery is the rule, a 
few, without further change in the 
blood-picture, terminate fatally 

2 Cases in which the blood shows 
alterations similar to those seen in 
pernicious anemia — especially the 
presence of megaloblasts These 
cases end fatally 

3 Cases which are progressive, as 
the result ot compensation by the 
marrow for losses brought about by 
the infection At autopsy, the mar- 
row of the long bones is found to be 
wholly yellow, while the marrow ot 
the fiat bones is also poor in nu- 
cleated red cells 

4 Chronic anemia of the cachectic, 
which difters from the foregoing 
types clinically and anatomically in 
that the special sy mptoms of malarial 
cachexia dominate, while one ob- 
serves post mortem a sort of sclerosis 
of the bone-marrow 

The pathologic findings in the 
spleen, lizt), and hone-marrow cor- 
respond closely to the pictures pre- 
sented in chronic malaria and in 
acute malaria tending tow ard chro- 
nicity The extent and degree of the 
tissue changes depend largely upon 
the intensity’ and duration of the 
cachexia 
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PROGNOSIS — When patients 
are unable to leave the locality m 
which they have contracted the in- 
fection, the prognosis is grave, as 
any intercurrent disease, because of 
lowered resistance, finds them easy 
victims 

When a change of climate is pos- 
sible, the prognosis, while good 
under suitable treatment, should 
always be guarded 

TREATMENT— The drugs of 
chief utility are arsenic, iron, and 
quinme 

Quinine is to be administered ac- 
cording to the rule in chronic infec- 
tions, when parasites can be demon- 
strated or reasonably inferred to be 
piesent 

Fowler’s solution may be given 
in ascending doses, until the point 
of tolerance is attained Salvarsan 
may be used intramuscularly in small 
doses (about 0 06 Gm ) , repeated 
weekly or fortnightly up to not more 
than 0 6 Gm in all Sodium cacody- 
late or atoxyl can be given hypoder- 
mically in the usual doses, with 
caution 

Iron may be given in the form of 
Basham’s mixture, the Blaud pill, or 
the tincture of ferric chloride A 
solution containing a mixture of 
iron and arsenic citrates with sodium 
phosphate or other solution suitable 
for hypodermic use, may be injected 
as in other forms of anemia 

The “esanophele” pill is recom- 
mended by German pediatrists Its 
formula is as follows — 

Quimne dthydro- 

chloride gr iss (0 1 Gm ) 

Arsenic tnoxide gr %4 (0 001 Gm ) 
Ferrous citrate gr v (0 3 Gm ) 
Extract of gentian gr iiss (0 15 Gm ) 
Mix For 1 pill or capsule 


The following liquid mixture is 
useful — 

B Tincture of ferric chlo- 
ride iH,Ixxx to fSij 

Diluted phosphoric acid fSij to fSnj 
Strychnine sulphate gr % to % 
Solution of potassium 
arsenite utviij to utxl 

Essence of pepsin. 

Syrup of bitter orange- 
peel of each fSss 

Water, sufficient to make fSij 

Mix Dose for an adult, 2 teaspoonfuls m 
water three or four times daily 

lodme in the form of Lugol’s solu- 
tion (1 to 10 minims after meals 
t % d), sajodin (0 1 to 0 5 Gm one to 
three times daily), lothion inunction, 
or lodipin injection is often useful 
for short periods, from time to time 

Warburg’s tincture has been used 
extensively, as in the treatment of 
chronic malaria 

Other measures to be employed are 
hygpenic, dietetic, and prophylactic, 
and are elsewhere sufficiently dis- 
cussed 

Observation has convinced the 
author that Huxham’s tincture of cin- 
chona bark, 1 fluidram (4 c c ) every 
two hours, diluted, will cure cases of 
malarial relapse and chronic malaria 
in which quinine is inert It will also, 
he believes, prevent relapses In ad- 
dition, he has had good results from a 
pill of reduced iron, 1 grain (0 06 Gm ) , 
arsenic, %o grain (0001 Gm), and 
quinine, 2 grains (0 13 Gm ) He has 
noticed repeatedly that the provi- 
sional use of Warburg’s tincture, or 
extract, is very valuable when other 
means have failed It is probable that 
by reason of the aloes and rhubarb in 
Warburg’s tincture or extract (with 
aloes), the liver and bowels are favor- 
ably affected, especially if there be a 
tendency to constipation Beverley 
Robinson (Merck’s Arch , Sept , 1913) 

BLACK- WATER FEVER 

DEFINITION — Black-water fever, 
or hemoglobmuric fever, is a disease 
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probably malarial, or closeh allied, 
m origin, characterized by the ■void- 
ing of hemoglobin in the urine It 
occurs principally in the tropics 
(See also Hemoglobinlri\, Vol V ) 

DISTRIBUTION — Comparison of 
the countries from which black-water 
fever has been reported w ith the 
geographic data concerning malaria 
shows that the hemoglobmuric mal- 
ady and severe malaria co-exist in 
the same localities It is best known 
in Africa, where it has been caretully 
studied, chiefly by British physicians 
In India its occurrence is somewhat 
less frequent Comparati\ ely few 
cases have been reported from our 
Southern States, the West Indies, 
Europe, (Italy and Greece), and 
Asia Minor The data are still too 
meager for exact statement Euro- 
peans seem to be the chief sufferers 
in all climates 

SYMPTOMS —Prodromal symp- 
toms usually occur Loss of appetite, 
malaise, pain in the back and limbs, and 
severe mental depression may forerun 
the attack The paroxysm sets in w'lth 
a violent rigor, the temperature rising 
to 103° or 105° F , and the first water 
passed is black in color Indeed this 
may be the only symptom The attack 
is generally accompanied by severe and 
continuous vomiting of dark green 
bile — a symptom which should cause 
the gravest concern Jaundice appears 
early and may become marked The 
spleen and liver become enlarged, ten- 
der or painful Tympanites and epi- 
gastric pain are severe in many cases, 
while uncontrollable hiccough adds to 
the patient’s distress Drowsiness de- 
velops, gradually passing into somno- 
lence, coma, and death The unne is 
ordinanly increased in amount (but 
sometimes markedly decreased, leading 


to suppression in grave cases) , and 
maintains its black color When death 
IS escaped, there is a rapid fall m 
temperature, accompanied by sweating 
and an abatement of the distressing 
sjmptoms The urine is generally free 
from hemoglobin on the day following 
the attack, but maintains its high color 
Convalescence may be entered upon, 
or relapses occur, w ith rigors and 
hemoglobinuria, and death terminate 
the case Thrombosis of the heart, ac- 
cording to Plehn, IS the commonest 
cause of death 

The blood is usually yellow and thin 
when taken for smears Microscopic- 
all>, the red cells may show chromasia 
and basophilia, and these appearances, 
indeed, should be looked for in all 
cases of malanal fevers, as some au- 
thors assert that they show a tendency 
toward the hemolytic action of qui- 
nine The count ma> fall as low as a 
million Peculiarly, the surviving in- 
dividual eiythrocvtes show very little 
sign of the destructive process 

The principal changes in the white 
blood cells have been noted During 
the paroxvsm, a leucocjtosis is present, 
the pol> nuclears being markedly in- 
creased — 80 to 90 per cent After- 
w ards there is leucopema, with a mono- 
nucleosis of from 10 to 20 per cent 
Pigmented leucocytes can nearly al- 
ways be discovered 

In black-water fever there is a re- 
duction in the normal percentage of 
polj morphonuclear leucocjtes, occur 
ring w ithin a few hours of the time of 
onset of the paroxysm of hemoglobi- 
nuria and persisting for seieral days 
subsequentlj In all the cases of the 
author’s senes the large lymphocytes 
seemed to be increased from the time 
of onset of the paroxysm of hemo- 
globinuria to several days subse 
quentlj It seems probable that this 
increase in the number of large 
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Ijmphocjtes indicates the malarial 
origin of the condition 

During the course of malarial fever 
(especially when dealing with a chronic 
case in which quinine has been given ) 
there appear to be two different 
agencies operating, either one of which 
has the power of producing hemo- 
globinuria, these two agencies are 
the malarial parasite and quinine A 
Woldert (N Y Med Jour, Sept 
28 , 1912 ) 

Parasites will usually be found if 
the examination be made prior to the 
hemoglobinuric attack Afterward 
they may not be discovered during life, 
but are generally to be found in the 
spleen post mortem Dunng life, qui- 
nine causes them to disappear rapidly 
The urinary condition is that of 
hemoglobinuria, not hematuria, and the 
microscopic findings will correspond 
The urobilin and bile contents are high 
ETIOLOGY — The factors causa- 
tive of black-water fever cannot be 
gi\en with certainty Three hy- 
potheses are put forth, all having the 
support of eminent names 1 That 
It IS malarial in origin 2 That it is 
due to the toxic action of quinine 
3 That it IS a specific infection, dis- 
tinct from malaria 

The theory that it is a disease 
sui generis will be first taken up 

In cattle there occurs a well-known 
malad> caused by a piroplasm and 
characterized by bloody urine , and 
this suggests a like origin for black- 
water fever All that can be said on 
this head is that competent ob- 
servers have sought for, but have not 
yet found, in the blood of patients 
with black-water fever, a similar 
piroplasm Nor does hemoglobinuria 
specifically characterize the cases of 
piroplasmic infection in man thus far 
reported 


As to the quinine theory, further 
knowledge of the exact action of qui- 
nine in the blood is necessary before 
positive conclusions can be drawn 
That It IS hemolytic to a certain ex- 
tent may be admitted, and that cer- 
tain individuals show but slight re- 
sistance to Its toxic action is well 
known On the other hand, the drug 
IS taken daily by thousands of 
malarial and other sufferers who do 
not pass black water That quinine 
has apparently precipitated the at- 
tack of hemoglobinuria has been re- 
peatedly observed In fact, patients 
themselves will give the history of 
bloody urine first appearing after 
large doses of quinine But this may 
possibly be owing to the great de- 
struction of red blood-cells going on 
within the body, independently of the 
drug During the actual hemo- 
globinuric crisis, Marchoux has found 
that quinine is not eliminated, but 
the drug reappears following the 
cessation of the symptom Poch re- 
ports a case in which the red cells 
weie diminished by 340,000, while no 
hemoglobin was found in the urine 
These two observations tend some- 
what to support the supposition that 
quinine is letamed in the blood and 
exerts an actual toxic action upon 
the red blood-cells, but further in- 
vestigation IS required to determine 
the subject definitely 

The theory of malarial origin has in 
its favoi the weight of tradition and 
many indisputable facts — 

1 No case of black-water fever is 
on record in which the hemoglobi- 
nuric crisis has not either supervened 
upon a malarial infection, or ap- 
peared in a subject who had pre- 
viously suffered from repeated mala- 
rial attacks 
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2 As a rule, it is the older resi- 
dents in malarial districts who ha\e 
had many, though slight, infections, 
that are the principal sufferers 

3 Black-water fe\er has a mor- 
tality 20 to 60 times as great as that 
of ordinary malaria, whence it would 
appear to be due to a highlj \iru- 
lent type of infection 

4 Statistics showr that hygienic 
and medicinal prophj laxis reduces 
the liability to black-water fe\er 

5 Various observers, working in- 
dependently and in different locali- 
ties, report the finding of the malarial 
parasite in the blood in about 95 per 
cent of cases before the attack, in 61 
per cent of cases on the day of the 
hemoglobinuric paroxjsm, and in 17 
per cent of cases on the da> following 

6 The presence of pigmented 
leucocytes of the mononuclear type 
and their increase in numbers, admit- 
tedly e\idence of a malarial infec- 
tion past or present, ha\ e been 
demonstrated in about 93 per cent 
of cases obser\ed b\ Christopher 
and J W W Ste\ens, in Africa, and 
the malarial parasites were tound in 
about 12 per cent of their cases 

These facts pro\e that malaria is 
an important etiologic factor in 
black-water fe\er, but one must 
admit that it may possibh be a pre- 
disposing factor only — albeit a pre- 
disposing factor of the greatest 
weight For the present, the writers 
incline to look upon black-water 
fever as a form of malaria, perhaps 
occurring only in persons ha\ing a 
special liability or in those whose 
quinine tolerance has been originally 
poor or diminished b> disease — a 
double line of observation upon 
which data are wanting 

Bass has observed that calcium 


salts w hen added in amounts but 
slightlj, in excess of the normal cal- 
cium content of the blood to cultures 
of esti\ oautumnal parasites tn vitro, 
cause hemoljsis of infected red cells, 
and possibly also of man\ non-in- 
fected cells These salts do not 
affect normal blood similarly and the 
opinion is expressed that malarial 
hemoglobinuria is possibly to be ex- 
plained through some such phe- 
nomenon 

PATHOLOGY —Melanin is usu- 
ally found in the spleen, li\er and 
bone-marrow, and is of frequent oc- 
currence in the kidney and brain 
Hemosiderin can be found in the 
spleen Pigmented leucoc\tes, mac- 
rophages and malarial parasites may 
or maj not be found Degenerative 
changes maj occur in all the organs, 
and the pictures, if at all tjpical, are 
essentially like those of acute or 
chronic malaria, pre\iousl> described 
— a fact to be expected since the 
subjects of the disease are chiefly 
those who have had repeated in- 
fections 

DIAGNOSIS — ^The topical attack 
IS so characteristic that the diagnosis 
presents little difficulty to experienced 
observ ers 

The histoiy, blood findings, and a 
careful phjsical examination will enable 
one to distinguish black-water lever 
from yellow fever, w'hich is usually the 
mam stumbling block 

PROGNOSIS — Mild attacks have 
a good prognosis When conva- 
lescence has occurred, prophylaxis and 
change of climate hav e much to do 
with the final outcome The mortality 
IS from 10 to 20 per cent 

TREATMENT— The result of the 
experience of observers of black- 
water fever warrants the advice to 
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avoid quinine first, because o£ its 
possible etiologic significance, and 
second, because, as a rule, the para- 
sites rapidlj disappear without it — 
a fact to be taken in connection with 
the observations of Bass, already 
referred to Various authors, how- 
ever, await the cessation of the 
hemoglobinuria, then administer 
quinine, some even in large doses 

Under no circumstances, as shown 
by a study of 514 cases, should qui- 
nine be given to a black-water fever 
patient during the period of hemo- 
globinuria, nor for several days there- 
after Quinme may then be cau- 
tiously begrun, but it should not until 
several days after the urine has be- 
come free from hemoglobin Meas- 
ures which sustain the blood-pressure 
are urgently indicated during the 
period of hemoglobinuria Of these, 
normal salme solution given by 
bowel, subcutaneously or intrave- 
nously, is chief Digitalis and caffeme 
are of decided value Lovelace (Arch 
of Internal Med June, 1913) 

In debilitated patients and in hemo- 
globinuric fever the writer gives qui- 
mne intravenously in concentrated 
solutions, eff, m 10 to IS cc (2j4 to 
3)4 drams) of fluid A D McLean 
(U S Naval Med Bull , Apr , 1917) 

If parasites should persist with a 
continuance of the fe\ er, then the 
question of qumme administration 
becomes one of good judgment m 
the individual case It may be com- 
menced cautiously, a few grains at a 
time, and increased if the patient 
shows tolerance If, however, a re- 
turn of the hemoglobinuria follows, 
quinine had better be withdrawn 
It IS possible that salvarsan may 
prove of service Warburg’s tincture 
has been advised , also methylene blue 
The general treatment is most im- 
portant Rest, of course, must be 
absolute Free elimination should be 


obtained and it is possible that h3qpo- 
dermoclysis or even endophleboclysis 
wnth a slightly hypensotomc alkalme- 
sahne solution might prove useful 
Champagne is recommended when 
vomiting is excessive, and is often re- 
tained when all else fails Nutrient 
enemata are valuable Ice allays 
thirst 

Hearsey’s new treatment has proved 
very successful It is as follows As 
soon as possible after the onset of the 
disease, calomel, with % grain (0016 
Gm ) of morphine hypodermically to 
allay restlessness and vomiting, is 
given, the patient is wrapped in 
blankets, and hot-water bottles are 
put in the bed An hourly dose of a 
mixture containing hq hydrarg per- 
chlor, ittxxx (18 cc), and soda 
bicarb , gr x (0 6 Gm ) to a table- 
spoonful of water, is given for the 
first twenty-four hours, and every two 
hours subsequently, until the urine 
clears No food is given for the first 
twenty-four hours unless there is an 
inclination for it and an absence of 
vomiting Hardy (Jour Royal Army 
Med Corps, Aug , 1908) 

Opium or morphine may be used 
with caution External heat is use- 
ful and nitroglycerin may be em- 
ployed tentatively to dilate peripheral 
vessels Strychnine, camphor, atro- 
pine, and musk may be useful in 
combating a tendency to collapse 
Possibly pituitary or thyroid prep- 
arations might be of service in in- 
dividual instances 

Various clinicians recommend other 
procedures, but general treatment, 
combined with good nursing and the 
combating of symptoms as they arise, 
often suffice for successful manage- 
ment of the case 

Solomon Solis-Cohen 

AND 

Leon Solis-Cohen, 

Philadelphia, 
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MALE FERN. See A.spidiu\£ 

MALT — Malt fmaltum, U S P ) is 
prepared frora the seed ot barley {Hor- 
deum distichon, order Grammese) by 
soaking them in -water until soft The 
water is then drained off and the grain 
IS then placed in heaps in a darkened 
room, heat is spontaneously generated, and, 
by occasional turning, is presented from 
rising too high ' Under these conditions 
germination takes place It is allowed 
to germinate until the plumule has grown 
to be half as long as the seed The germi- 
nation is then checked by the application 
of heat, which is maintained until it is 
perfectly dry If the last heat be a low 
one pale or amber malt results, if dark 
malt is desired the heat applied is higher 
and the malt may be almost roasted The 
former varieties are used in medicine, the 
latter for making porter and dark beers 
PREPARATIONS AND DOSE — 
Maltum, U S P (malt), consists of 
yellowish to brown grains with a char- 
acteristic odor and sweet taste 
ExtracUim maltij U S P (extract ot 
malt), IS made by macerating coarsely pow- 
dered malt in an equal weight of water 
for SIX hours, adding 4 more parts of 
water, heating to about 86° F (30° C ) 
and digesting for an hour at a tempera- 
ture not exceeding 131° F (55° C) The 
starchy matter is thus changed into dex- 
trin and maltose The mixture is then 
strained under strong pressure, and 
finally evaporated quickly in a water 
bath or -vacuum apparatus, at a temper<i- 
ture not above 131° F, to the consis- 
tence of thick honey Dose, fluid- 

ounce (16 c c ) 

hlu dextractum malti N F III (fluidex- 
tract of malt), contains 25 per cent of 
alcohol Dobe, 2 fluidrams (See) 

If, in making malt extract, the water 
lb entirely extracted m the vacuum ap- 
paratus, a dry extract is obtained, which 
lb the form used in the preparation of 
toods for invalids and children 

Another form of liquid malt (the so- 
called “diastasic extract of malt”) is pre- 
pared by macerating well-malted barley 
n warm water for several hours, the 
infusion IS then simmered with fresh hops 
at a temperature under 160° F , to retain 


the diabtase and other proteins unim- 
paired, and then subjected to fermenta- 
tion The rebultant liquid contains alco- 
hol irom a trace up to 10 per cent It 
resembles porter or brown stout in taste 
and appearance The proprietary malt 
extracts are for the most part of this 
type, and actually possess little or no 
diastasic power 

PHYSIOLOGICAL ACTION —Malt 
extract prepared at a sufficiently low tem- 
perature contains diastase, a ferment 
which in neutral or slightly alkaline 
media is capable of digesting starches 
That such an action can be developed in 
the human gastrointestinal tract, how- 
ever, seems unlikely, since it has been 
shown that even Takamine's diastase 
ceases to act in the gastric juice as soon 
as the acidity exceeds 0 1 per cent 
(Cushny) It might, perhaps, digest 
some little starch m the mouth and 
stomach before its destruction by the 
hydrochlonc acid On the whole, malt 
preparations appear to be of but limited 
utility as starch digestants and should be 
considered chiefly from the mere stand- 
point of nutritive value 
THERAPEUTICS— Malt is a food 
element, since it contains all the nutritive 
^substances ot malted barley, which is rich 
in carbohydrates It is possessed of a 
sweet, pleasant taste and can be taken 
alone, on bread, or m milk It may also 
be taken in the form of an emulsion with 
an equal quantity of codliver oil It may 
serve as a vehicle for iron, quinine, the 
hy pophosphites, cascara, peptones, etc It 
IS useful in the wasting diseases, espe- 
cially m marasmus and tuberculosis 
Extract of malt is often retained when 
codluer oil is not tolerated S 

MALTA, MEDITERRANEAN, 
ORUNDULANT FEVER (Neapoh- 

tan or Rock Fe\er of Gibraltar) — This 
fe\er, called by various names, is a fever 
which IS endemic in the Island of Malta, 
of common occurrence along the shores 
of the Mediterranean and m many parts 
of the tropics (India, Africa), and is more 
rarely met with in other parts of the 
world, cases ha\ing been reported in 
France, England, and e\en in the United 
States It IS characterized oy an irregu- 
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lar course, undulator^ pyrexial relapses, 
protuse sweats, rheumatic pains, arthritis, 
and an enlarged spleen The incubation 
period \anes from six days to se\eral 
months 

SYMPTOMS — The symptoms are usu- 
all> pronounced, though not especially 
characteristic 

There is a febrile attack with periods, 
somewhat variable in length, of normal 
temperatures The fever, while usually 
remittent, may be intermittent in charac- 
ter , as an exception it may be contin- 
uously high or low, and may change its 
type at any stage of the disease The 
course of the disease also varies It may 
be acute from the onset (malignant 
form), ushered in v\ith chills and a rise 
of temperature to 104*^ or 106 5® F (40° 
or 415° O'), associated with severe head- 
ache, lumbar pain, and general malaise 
The pulse and respiration are increased, 
the latter more markedly Diarrhea may 
first appear, to be followed later by con- 
stipation 

The subacute variety (intermittent 
form), the more usual, has a slower onset 
and more gradual development It is in 
this form that rheumatic p uns are most 
often present In a few dnys the even- 
ing temperature rises to from 102° to 
106 5° h (39° to 415° C) with remissions 
in the morning Decline in temperature 
is marked bv profuse perspiration 

The lirst attack may last from one to 
five dav s and alter an absence of fever 
for from ten to fourteen days a relapse 
occurs hut It Is of short duration 

In r ire cases (ambulatory form) symp- 
toms ire ibNcnt and the disease is only 
indicated by the presence cjt the infecting 
organism m the urine and of igglutinins 
in the blood 

DIAGNOSIS — The presence of Micjo- 
coccus }jultfe}isis in the urine or blood the 
complement-fixation test of the blood- 
oerum, and the agglutination test of the 
blood are the means ot establishing the 
diagnosis 

The blood-count is typical the red cells 
are diminished, lymphocytes 50 pei cent of 
whites, no eosmophilia 

ETIOLOGY — ^The precise cause of 
Malta fever was discovered by Bruce in 
1887 to be Micrococcus mehtensvs, which he 


obtained from the spleen pulp by culti- 
vation, and which he established as the 
causal agent by the inoculation of 
monkeys, m which death occurred be- 
tween the thirteenth and twentieth days 
Clinical experience has shown that this 
fever depends directly on the use of 
goats^ milk containing Micrococcus meli- 
tensis Numerous cases, however, have 
developed in laboratory workers, in coun- 
tries where the disease is" prevalent, from 
handling cultures of the bacterium 
PATHOLOGY — The most marked 
post-mortem changes are found in the 
spleen, which becomes enlarged and soft, 
and IS acutely congested, while the 
lymphoid cells m the Malpighian bodies 
are much increased There is no hyper- 
plasia of the lymphoid tissue of the intes- 
tines nor ulceration of Peyer’s patches, as 
found in typhoid fever There is, how- 
ever, usually congestion of the stomach, 
liver, and the intestines 

PROGNOSIS — The prognosis is good, 
though the illness may be prolonged The 
mortality is from 2 to 3 per cent 
TREATMENT — The measures recom- 
mended by Osier consist of liquid diet 
during the febrile period and hydro- 
therapy, either the cold bath or cold 
pack, every third hour when the tem- 
perature rises above 103° T (394° C), 
otherwise the treatment is symptomatic 
Methylene blue, given in cachets of 
gram (0 05 Gni ), two or three times daily, 
combined with milk-sugar, 4 grains (0 25 
Gm ) when digestive disturbance is pres- 
ent has been suggested 

Stimulants, in the form of champagne 
or brandy, may be necessary in severe 
cases to counieract cardiac and general 
depression 

The prophylaxis consists in the avoid- 
ance of goats’ milk If it must be used, 
pasteurization of infected milk for twenty 
minutes at 145° F (63° C ) will destroy 
the virus Condensed or evaporated cows’ 
milk may be used to replace the goats’ 
milk While the disease has no active ef- 
fect on goats, its eradication is impor- 
tant Vincent (1918) advocates active 
immunization of goats with M melitensis 
and paramehtensis strains, each cubic cen- 
timeter of vaccine containing about 2000 
millions of organisms S 
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MAMMARY GLAND AND 
LACTATION, DISORDERS OF 
ANOMALIES OF THE MAM- 
MARY GLAND — These consist ot 
absence (amastia ) , incomplete de- 
\elopment of (micromazia), and su- 
pernumerar\ (poh mastia) glands 

Amastia — Absence of both breasts 
is an extremely rare anomaly and is 
usually obser\ed in women who are 
otherw ise deformed, t e , monsters 
The absence of one breast ma\ be 
seen in a ver\ few isolated cases 
Greenhow reported a case of absence 
of the o\aiies, with congenitally de- 
fectn e uterus, in w hich the mammae 
Wrere absent, though there existed 
depressed rudimentary nipples and 
areolae 

Micromazia — Incomplete de\ elop- 
ment of the mammae is rare and is 
usually associated with some genital 
trouble It ma^ be the result of fault\ 
de\elopment from misfitting clothes, 
lack of proper ph-s sical exercise, etc , 
prior to pubert\ 

Polymastia — Accessory breasts are 
found in probably 1 out of e\ery 1500 
to 2000 women, while the condition 
exists more frequently in men (Bruce 
and Lichtenstern), probably 1 in 5CX3 
to 1000 They rarely attain an-y con- 
siderable size and are rarely pro\ ided 
with nipples TIica are usually lo- 
cated in the axilla or on the chest or 
abdomen \11 of the glands may se- 
crete milk during normal lactation in 
the female A.hlfeld contends that 
the abnormality is the result of trans- 
ference of mammary tissues in the 
early stage ot deyelopment by means 
of the amniotic cells, yyhich ordinarily 
go to form the breasts, but in this in- 
stance are distributed to the other 
parts of the body Heredity no 
doubt plays an important role in their 


production The largest number of 
breasts obsery ed in any one person, to 
date, IS 10 

\ certain relation exists between 
polj mastia and tuberculosis Poly- 
mastia IS found more among the 
tuberculous, especiallj pulmonary, 
patients than among the non-tuber- 
culous The former are nearly twice 
as numerous as the latter Those 
who haye polj mastia are more liable 
to be affected bj tuberculosis than 
those who haye not Iwai (Lancet, 
Oct 5, 1907) 

Case of a woman who had from 
childhood a swelling under each arm 
When she became pregnant the syyell- 
ings increased in size, became paintul, 
and intertered with the use ot the 
arms Three jeats later the same 
conditions recurred during another 
pregnancj and the tumors were re- 
moyed Microscopicallj thej showed 
the structure of a secreting gland 
Ha>les (Lancet, Dec 21, 1907) 

Case of unilateral axillarj m^m- 
mar> gland which appeared at pu- 
berty, and yyas troublesome when 
actneb using the right arm It yyas 
perfectly normal in appearance and 
continued for a protracted period 
unrecognized until lactation was 
stimulated On the birth ot her first 
child It actnely secreted milk F 
J Hirschooeck (Jour A.mer Med 
•\ssoc, Maj 11, 1912) 

Case of supernumeraiy axillary 
mammarj glands in a primipara aged 
22 jears \ tumor as large as an 
orange yyas tound in each axilla, 
Ijing betyyeen the latissimus dorsi and 
the pectoralib major and separated 
from the normal breast by a distance 
of 1 inch It had 2 small nipples, 
Jb inch in diameter and the same 
in height ■k milkj fluid escaped from 
both on slight pressure These 
glands increased in size until the 
sixth daj of the puerpenum, and 
then graduallj diminished until the 
fourteenth da>, when only the nipple 
and the areola remained Cantwell 
(Jour kmer Med Assoc , Mar 16, 
1912) 
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Hypertrophy — Non-pathological 
excessi\e development of the mammae, 
■while observed more frequently than 
the former conditions, is also of rare 
occurrence There seems to be a 
predilection for young unmarried 
women, both breasts usually being 
implicated, and occasionally attain- 
ing immense proportions, necessitat- 
ing amputation In some of the in- 
digenous negroes, the female breasts 
are naturally large and pendulous 
Gould and Pyle record a case in which 
the breasts were sufficiently pendu- 
lous to be easily thrown over the 
shoulder during nursing The anom- 
aly is occasionally observed in the 
male sex Moderate hypertrophy is 
not a contraindication to nursing 
Lactation sometimes diminishes the 
hypertrophy (See also Pathological 
Hvpertrophy under Tumors, this 
article ) 

Case of double mammary hyper- 
trophy The patient was a girl of 
13, of good family history and pre- 
viously of good average health, but 
nervous The breasts began to en- 
large in June, 1905, and when ex- 
amined in October they had reached 
an estimated weight of about 12 
pounds each In July, 1904, when 
about 14, her total weight was 106 
pounds, more than half of which wab 
contributed by the enlarged breasts 
On July 14th, the left breast, weigh- 
ing 25 pounds after amputation, was 
removed On August 12th the right 
breast was removed, it weighed 26 
pounds Reco\ery was apparently 
uneventful, she had her first men- 
struation SIX weeks after the second 
operation and has been regular since 
She was married in 1909 and has 
given birth to a six-month-de- 
veloped child H Albert (Jour 
Amer Med Assoc, Oct 15, 1910) 
Case of hypertrophy of the breasts 
at puberty The patient's mother 
had had a similar hypertrophy at the 


same period of life Removal of the 
breasts in 25 cases on record gave 
good results in every instance The 
breasts were shaped like watermelons, 
and reached below the umbilicus 
Caubet (Arch de med des enfants, 
Mar, 1911) 

Two cases of enormous hyper- 
trophy of the breasts in women of 
23 and 27 The mammse were of 
normal size until the age of 21 and 
18 respectively In the second case 
the breasts weighed separately 42 
and 2 9 kg after their removal The 
enlargement seems to be merely an 
exaggeration of the physiological 
development of the breast It may 
occur in the newly born, at the time 
of puberty or during a pregnancy, or 
without any connection with birth, 
puberty, or pregnancy, but 63 9 per 
cent of the 72 cases found on record 
occurred in connection with puberty, 
22 2 per cent were connected with a 
pregnancy, 4 cases were in newly 
born infants A J Juhle (Nordiskt 
med Arkiv, vol xlv, Surg Sect , 
No 3, 1913) 

NIPPLES, ANOMALIES OP 
Congenital absence of the nipple 
rarely occurs, while acquired absence 
IS usually the result of injury or sup- 
puration of the infantile breast 
Flat or depressed nipples (micro- 
theha) may be congenital or acquired 
The acquired form is ordinarily the 
result of corset pressure By reason 
of this fact the condition exists more 
frequently than abnormalities of the 
gland proper The so-called inverted, 
or decidedly depressed, nipple ren- 
ders nursing impossible without the 
shield If only moderately depressed, 
systematic massage, or careful de- 
velopment with the suction pump, 
during pregnancy will obviate much 
difficulty in nursing subsequently 
No manipulation should be practised, 
however, during the period of the 
month corresponding with the regular 
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menstrual period because of the mar} irritation and, if this is present, 
tendenc} to produce abortion of the secondarj manilestations, is 

ULCERATION OF THE NIP- ’"^‘‘^^^ed Scrupulous cleanliness ot 

the nipple will pre\ent accumulation 
of colostrum and the primar\ ero 
Erythema frequentl> occurs as a ^^is should be insisted 

complication of lactation, particular!} ^p^n Both nipples should be care- 
in primiparse Far more distressing, ^ bone acid 

how e\ er, is a condition due to the fact solution not onh after nursing, but 
that the colostrum causes maceration ,nimediateh before, and the% should 
of the epithelium of the nipple, small caretulh dried 
^eslclesappear,whlch, if not arrested ^en local lesions exist, suspen- 

by timely treatment, general!} rup- lactation on the affected side 

ture The erosions thus formed be- and, instead, milking the breasts bv 
come coi ered with scabs, under w hich gentle palmar massage cause them to 
healing would normally occur, but disappear in a few da%s proiidedade- 
sucking being continued, the erosions q^ate cleanliness is 'insured When 
are transformed into ulcerating fis- ^ut one nipple is ln^ol^ed, therefore, 
sures, which sometimes in\ oK e quite be allow ed to rest the other be- 

deep destruction of tissue Occasion- suckling Buccal suction, 

all} the small \esicles, instead of be- b} the nurse or the husband was 
ing discrete, become confluent, and, former!} recommended, but the con- 
the entire epithelial cotenng of the dition of the mouth being unknown, 
nipple being compromised, a rasp- empt} mg the breasts b\ palmar mas- 
berr}-like nipple results These con- sage is preterable 
ditions are sometimes greatl} aggra- Simple c> ostons usuall} } leld promptly 
\ated b} an unhealthy condition ot the daily applications of compound 
the infant’s mouth, which should al- tincture of benzoin and the applica- 
w ay s recei\ e considerable attention, as tion of bismuth submtrate and castor- 
cleansing with boric acid solution, be- oil emulsion alter each nursing 
fore and after nursing and certainly Ecctma of the nipple^ is sometimes 
w hen mammary disorders are present taken for simple erosions, but it 
Fissuris of the nipple are exceed- yields to the same measures The 
ingly painful, as already stated They salicylic acid ointment is also of \alue 
are most frequently met with at the \\ hen are present the same 
apex and the base of the nipple, where measures are indicated but in addi- 
it meets the areola In the latter case tion stimulation by means of nitrate 
the suction, made by the child in ©f silver is required The nipple be- 
nursing, tends to tear them open, mg washed and carcfulh dried the 
hence the excruciating suffering in- rnitigated stick, hneh pointed, is 
duced They usually appear the gently applied to eacli Assure, the 
fourth day, but sometimes earlier, moisture w ithin the latter affords pre- 
and quite marked febrile symptoms cisely that needed to obtain the best 
may be induced effects from the remedy Care should 

TREATMENT — It is evident that be taken not to touch the surface of 
the prevention here, first, of the pn- the nipple 

6—35 
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\\ hen both nipples are affected, the 
intant should be gi\en the breast as 
early as practicable, t e, as long as the 
mother can stand the pressure of the 
secretion Prior to each nursing the 
nipple should be carefully washed and 
a mpple-shield employ ed to protect it 
The inlant sometimes show s e\ idence 
of ill humor and refuses to suck 
through them, but a little patience 
usuall)' controls the situation A 
glass shield with an India-rubber tip 
IS to be preferred, providing caution 
be taken to a\ oid bruising the breast 
and establishing an areolar inflam- 
mation It should be kept scrupu- 
lously clean and washed immediately 
before and after using If the infant 
refuses to use the tip, wetting the 
latter with sweetened w atei generally 
acts as an inducement The remedial 
measuies already indicated are then 
resorted to 

For several years the writer has 
employed a 3 per cent solution of 
methylene blue as a topical applica- 
tion to the nipples, during nursing 
in order to prevent and cure fissures 
or excoriations (Gaz med de Pans) 
The results are alleged to be excel- 
lent, the method is convenient, eco- 
nomical, and does not require any 
precautions as to nursing Both the 
nipples and the mouth of the child 
should previously be washed with a 
warm solution of sodium bicarbo- 
nate (2 per cent ) Then, with a piece 
of absorbent cotton on a probe, the 
solution of methj lene blue is to be 
applied to the nipples This is best 
done immediately after nursing, when 
the nipples are at the maximum of 
erectility Dresch (Charlotte Med 
Jour, Feb, 1908) 

The other disorders to which the 
nipple are subject are so intimately 
connected with those of the mam- 
mary gland proper that they cannot 
be treated separately 


MASTITIS 

Three forms of inflammation of the 
mammary gland are recognized the 
subcutaneous, the parenchymatous, and 
the suhmammary 

Subcutaneous Inflammation — This 
IS not frequently met with and, though 
It may present itself in various parts 
of the organ, it usually confines itself 
to the areola It is always due to in- 
fection through the lymphatics The 
gland proper is not involved Its de- 
velopment IS that of an ordinary 
pimple or boil The spot first be- 
comes red, warm, and extremely sen- 
sitive When located in the areola, 
several small, boil-like projections 
usually present themselves, which or- 
dinarily'- proceed to the stage of sup- 
puration They sometimes assume an 
erysipelatous character 

Parenchymatous Mastitis — An in- 
flammation of the gland proper, ter- 
minating in resolution or abscess for- 
mation Theie are two distinct 
foims one beginning in the intersti- 
tial tissues, when the acini become in- 
V olved , in the other the inflammation 
develops m the acini and the inter- 
stitial tissues become involved It 
■was formerly believ'ed that impedi- 
ment to the escape of milk, thiough 
obstruction at the nipple by stagnant 
milk, epithelium, etc , gave rise to this 
condition, but modern researches have 
shown that all forms of mammary 
abscess are of microbic origin Micro- 
organisms 01 iginating from the infant’s 
mouth or from hands contaminated 
with lochial or decomposition piod- 
ucts from the gland, that have accu- 
mulated on the clothing and become 
infectious, infect the nipple and readily 
reach the deeper parts directly or 
through the lymphatics 

The first sign is the presence of m- 
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duration of the tissues of the organ 
At first no suffering is experienced, 
but pain IS finally noticed while the 
infant is suckling The presence of an 
inflamed area with heat, redness, and 
swelling now becomes manifest The 
hard mass pre\ iousl> noticed becomes 
very sensitive and edematous, and the 
organ, as a whole, becomes heavy 
Should the inflammation persist for 
more than thirtv-six hours it has gone 
bejond the resolution stage and, if in 
the parenchyma proper, there will be 
a chill, with sharp temperature rise, 
rapid pulse, etc If primarily in the 
interstitial tissues there will occur 
rigors only Rigors or a distinct 
chill indicate impending abscess for- 
mation The skin over the abscess 
finally becomes purplish and less 
tense, and fluctuation is soon ob- 
tained When several foci of inflam- 
mation are present, thej maj sup- 
purate successively, and the series of 
abscesses thus dev eloped mav destroy 
the entire gland, and the suttenngs of 
the patient continue months Septi- 
cemia and gangrene sometimes com- 
plicate such cases Even in the com- 
parativ’’ely benign cases generall} met 
with, the general symptoms are some- 
times quite marked 

Submammary Abscess — The space 
between the gland proper and the pec- 
toral muscle ov’^er which it lies is fur- 
nisned with a pad-like lajerof connect- 
ive tissue Occasionally this becomes 
the seat of an abscess, the result of 
extension of the inflammation from the 
gland proper, — encouraged ofttimes 
by the use of ice-bags, when used at 
any time except in the beginning 
When the suppuration is extensive, 
the breast is raised and may be moved 
from side to side The local symp- 
toms differ entirely from those of the 


former condition There is but little 
redness, but the tissues at the base of 
the organs are edematous and the 
neighboring glands are generally en- 
larged and painful to the touch 
There is a deep-seated, dull pain, 
radiating to the arm and often in- 
creased by the motion of the latter 
There is a chill and marked fever, 
especially when the pus has formed, 
and lasting until the latter is evacu- 
ated Pus usually points not far from 
the axilla, and when the abscess opens 
of Its own accord, which rarely hap- 
pens, a fistula may ensue It may 
point in the direction of the lacteal 
ducts, a puriform fluid then being 
secreted w ith the milk 

Fne cases of chronic mastitis It 
occurs both m nulliparae and either 
during or outside of pregnancy In 
4 of the patients no exciting cause 
was found In 1 there had been a 
traumatism The duration varied 
from fifteen da> s to two > ears 
Either breast is affected with the 
same frequency, the favorite location 
being the upper and outer part of the 
affected breast In joung women 
especially , the use of iodides inter- 
nally and a binder may induce resolu- 
tion In elderly women chronic mas- 
titis may lead to cancer, and m 
such cases the removal of the breast 
IS indicated B Formiggini (Riforma 
Medica, Apr 6, 1907) 

Chronic traumatic mastitis may he 
caused by a corset which has not 
been made on hygienic principles 
Some patients realize that the corsets 
are causing the trouble, and come ta 
the physician with the bones and 
steels bent, broken, or removed, or 
have already adopted a form of 
corset designed to remedy the con- 
dition, after having consulted a 
corsetmaker Cheatle (Brit Med 
Jour, Mar 4, 1911) 

Mastitis in nursing women is 
almost always due to stasis, caused 
by insufficient evacuation of tho 
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glands The infection of the stag- 
nant secretion is due to bacteria 
which under normal conditions vege- 
tate in the lacteal ducts without giv- 
ing rise to any mischief If infection, 
as is commonly assumed, resulted 
from fissures we would more fre- 
quently observe cutaneous inflamma- 
tions, phlegmons, or erysipelas of the 
integument of the breast A Schiller 
(Wiener klin Woch , Nu 26, 1911) 

PATHOLOGY — In parenchyma- 
tous inflammation, according to Blumm, 
the rapid proliferation of micro-organ- 
isms in the gland structures causes 
fermentation of the milk, and trans- 
formation of Its sugar into lactic and 
but>ric acids The casein becoming 
coagulated, the glandular structures 
become engorged with the coagula, 
and inflammatory changes soon fol- 
low The periglandular tissues be- 
come infiltrated w ith bacteria and 
leucocytes, while the epithelial cells 
Iming the glandular structures swell, 
desquamate, and disappear Purulent 
nsiljary foci soon form in great num- 
bers and adjacent foci unite Irregu- 
lar cavities are thus formed and 
crossed by shreds of partially de- 
stroy ed tissues In the walls of these 
cavities leucocytes accumulate, which 
stop the progress of the microbes, 
preventing further spreading of the 
process of disintegration 

TREATMENT —The treatment 
of subcutaneous inflammation of the 
breasts in the early stages requires 
supportive measures and the applica- 
tion of a boric acid-alcohol solution or 
25 per cent ichthyol, in the event of 
abscess formation mcision and evacu- 
ation of the pus, followed by antisep- 
tic dressing, are indicated It is not 
always necessary to remove the child 
from the breast in this form of 
mastitis 


The use of an ice-bag is a confes- 
sion of inefficient prophylaxis The 
prophylactic care of the breasts of 
nursing mothers is as follows Sur- 
gical cleanlmess daily carried out with 
as much care as for preparation for 
an operation on the breast Rest for 
the nipple and for the breast as for 
other organs that must functionate 
though temporarily crippled Dry and 
moist heat and pressure, properly 
utilized for their well-known hydro- 
and mechanico- therapeutic values 
The means of utilizing these prin- 
ciples are the lead shield, hot-water 
bags or hot compresses, and the mam- 
mary binder R C Norris (Amer 
Jour of Obstet , vol Ixxvii, 46, 1918) 

The treatment of subcutaneous in- 
flammation does not always vary 
from that indicated for the nipple 
An important point in this connection 
IS that any mcision made should radi- 
ate from the nipple , — i e , cutting 
away from the latter, toward the 
periphery of the breast, as the spokes 
of a wheel radiate from the hub The 
milk-ducts are thus avoided, and a 
free incision can be made without 
danger, if it is necessary 

Solution of rubber and benzm with 
1 per cent formalin is useful as a 
protecting coat for the skin The 
benzin evaporates, leaving a thin, im- 
pervious coating fitting tightly over 
the skin, while the formalin has 
direct bactericidal action The writer 
first cleanses the parts with lodme- 
benzm, then paints them with tinc- 
ture of lodme, and then applies the 
rubber mixture This preparation 
before laparotomies and vaginal oper- 
ations has been found successful in 
eliminating all tendency to wound 
infections Applied to the nipple. 
It protects It against cracks and fis- 
sures, and thus tends to ward off 
mastitis Doderlein (Centralbl f 
Gynak, Bd xxx, Nu 49, 1907) 

The writer found in a large number 
of superficial abscesses in various 
parts of the body that, by simple 
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puncture and evacuation of pus, fol- 
lowed by irrigation with a solution 
of mercury bichloride and subsequent 
injection of tincture of iodine, or of 
Lugol’s solution, the abscesses healed 
with great rapidity and insignificant 
scarring, he adopted this plan of 
treatment m 6 cases ot breast ab- 
scess, with encouraging results S 
Seff (Amer Jour or Surg, Jub, 
1911) 

Bier's metihod applied to the treat- 
ment of mastitis in its \arious forms 
IS of the highest \alue It consists in 
applying, as soon as the initial symp- 
toms of the lymphangitis make their 
appearance, a large cup o\er the in- 
flamed gland for ten minutes three or 
four times daih It gn es constant 
success upon the condition that it is 
applied as soon as the infection makes 
itself evident, that is to sa\, when the 
lymphangitis or galactophoritis is m 
an early stage, before the glandular 
culs-de-sac or the surrounding tis- 
sues ha\e become in\aded Under 
these circumstances the pam rapidly 
disappears, the tumefaction dimin- 
ishes, and the glands retain intact 
their essential anatomical elements, 
so that nursing may be resumed \ery 
shortl} 

Mesnard undertook a long series of 
experiments at the St xAntoine Hos- 
pital, and notes that Bier’s method 
ga\e fa\orable results as compared 
with other methods Thanks to 
this treatment, sj stematicallj applied 
from the first of March, 1908, to June 
30, 1909, only a single case of mam- 
mar\ abscess occurred in the l>ing-iii 
department of the abo\e-mentioned 
hospital 

Experience with 15 patients con- 
firms the benefit from Bier’s cupping- 
glass treatment Mastitis thus 
treated does not impair the mammary 
function later The pain was re- 
lieved at once and healing hastened 


The onl> disad\antage of the method 
IS that it requires the constant over- 
sight of the physician Heinsms 
(Deut med Woch , Dec 19, 1907) 
The bell must be large enough to 
embrace the w hole breast, and in- 
cisions should be made early, each 
fulb 1, 2, or 3 cm long It is un- 
nece 5 sar> to drain Pam is relie\ed 
at once and the fe\er reduced This 
IS by far the best treatment of mas- 
titis known to date, except for the 
subacute, nodular, non-suppurati\e 
forms Exploratory suction shows 
by the circumscribed redness exactly 
where to incise for the abscess The 
treatment is a boon to suffering 
humanity, when rightly applied 
Hartmann (Munch med Woch, Bd 
In, Nu 6, 1907) 

In SO cases of acute mastitis de- 
\ eloped within two weeks after child- 
birth Bier suction glasses were 
applied in 33 The results were bad 
the suction seemed to increase the 
tendency to suppuration and lengthen 
the course of the affection On the 
other hand, the effect was most ex- 
cellent when the affection had pro- 
gressed to the stage of abscess forma- 
tion Ver> small incisions sufficed 
then to complete the cure under 
suction treatment Zangmeister 
(Deut med Woch, Feb 6, 1908) 
Minute incision with BiePs suction 
treatment for circumscribed mam- 
marj inflammation has gi\ en the 
best results at BardenheueFs clinic 
For interstitial mastitis the breast is 
turned back, and the abscesses are 
incised and drained The 10 cases in 
which this was done were cured b> 
this single and simple operation, 
which >ields cosmeticalb the best 
results, with mereb a linear scar at 
the edge of the breast Feinen (Deut 
Zeit f Chir , Sept , 1908) 

The writer used Bier’s suction in 
7 cases ot abscess of the breast with 
excellent results m 6 cases and failure 
in 1 R L de Normandie (Boston 
Med and Surg Jour, May 13, 1909) 
In Pfannenstiel’s clinic at Kiel dur- 
ing the last four years 44 patients 
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with acute mastitis were treated with 
Bier’s cupping- apparatus Abscesses 
developed m 9 per cent , this com- 
plication was probably due to defect- 
ive technique, the suction being ap- 
plied too vigorously Nutritional 
disturbances are liable to be induced 
by overenergetic suction, with the 
formation of an abscess in con- 
sequence Bier’s suction hyperemia 
proved superior to all other methods 
of treating acute mastitis if cor- 
rectly applied, but the slightest ex- 
cess in intensity soon avenges itself 
Jager (Deut med Woch , Apr 8, 
1909) 

The writer has treated success- 
fully 30 patients with Bier’s method 
Graham (Edinburgh Med Jour, Nov , 
1909) 

Bier’s stasis hyperemia giv es a 
prompt cure in the early stages and 
prev ents suppuration If pus has 
formed, nursing should be continued 
on the healthy as well as the affected 
side if the abscess is so situated that 
the nipple need not be bandaged 
Large mcisions and drainage are 
preferable to punctures and hypere- 
mia As soon as possible after opera- 
tion the child should be allowed to 
nurse on the affected side As a rule, 
normal lactation is restored within a 
few weeks Schiller (Wiener klin 
Woch, Nu 26, 1911) 

At Basel the woman’s breasts after 
the birth of a child are kept con- 
stantly covered day and night with 
a little pad of gauze moistened with 
a 4 per cent boric acid solution. A 
piece of rubber tissue overlaps the 
pad and sticks to the skin, and a 
towel IS then laid over both breasts 
The pads are renewed each time after 
the infant nurses By this simple 
means since 1904 the proportion of 
cases of puerperal mastitis has 
dropped from 6 to 0 9 per cent, and 
suppuration occurred in only 02 per 
cent in 8528 parturients 
The mastitis is treated with 5 per 
cent phenol-glycenn dressings and 
ice, suspending the breast to insure 
keeping it still, drawmg the milk 
With a breast-pump, and evacuating 


pus through a minute incision, intro- 
ducing the finger or forceps to reach 
all the foci Bier’s method of suc- 
tion hyperemia has not proven satis- 
factory It spares the incision, but 
this is outbalanced by the liability to 
local erysipelas and other complica- 
tions Eicher (Beitrage z Geburts- 
hulfe u Gynak , Bd xvn, Nu 2, 1912) 
The writer recommends frequent 
aspiration and the use of continuous 
pressure The principle of this is 
that the aspirations be repeated fre- 
quently enough to keep the pus cav- 
ity dry and that the continuous pres- 
sure be sufficient to prevent the blood 
current from showing m the mam- 
mary veins The cases reported show 
that the abscesses so treated heal m 
from 4 to 9 days I Gardiner (Trans 
Amer Med Assoc , June 12, 1919) 

In submammary abscess the gland 
projects outward and seems to rest 
upon a pillow of fluid The quantity 
of pus IS sometimes very great, — over 
a pint, — the connective tissue yielding 
on all sides to form a large cavity or 
pocket When the abscess does not 
point in any special direction, the 
presence of pus may be determined by 
means of an aspirator needle inserted 
at the base of the gland An incision 
can then be made at the lower border 
of the gland, the incision always 
radiating from the nipple If the 
breast is pierced, a better method is 
to make an incision at the lower bor- 
der of the gland, lift it up, and evac- 
uate the pus from beneath The pus 
being finally evacuated with antisep- 
tic precautions, the abscess should be 
washed out with a 2 per cent solution 
of carbolic acid or bone acid, 2 parts, 
and alcohol, 1 part, and drained with 
iodoform gauze 

Analysis of 41 cases of cold retro- 
mammary abscess Active surgical 
measures are here indicated Punc- 
ture and modifying injections should 
not be considered, as the primary 
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lesion IS retrocostal or pleural and 
practicailj inaccessible The ques- 
tion whether to operate or not 
merely the question ot the patient s 
ability to endure the operation Har- 
douin and Marquis (Re\ue de chir , 
July 10, 1908) 

The writer offers the following 
ad\ice 1 Do not open an> but the 
most superhcial breast abscess with- 
out nitrous oxide or ether Y"ou will 
hurt the patient and not do thorough 
work 2 Do not dram an> but the 
most superficial abscess with gauze 
or rubber tissue Use a soft fenes- 
trated rubber tube and lea^e it in 
till all deep pus is out of the breast 
3 Do not irrigate a breast abscess 
You will spread pus and organisms 
about inside the breast and do more 
harm than good 4 Do not use hy- 
drogen peroxide in a breast abscess, 
as it will act in the same way and 
tend to spread infection rather than 
to lessen it Coues (Boston Med 
and Surg Jour, July 27, 1911) 

In parenchymatous inflammation the 
infant must be w eaned , otherwise, the 
lesions will proceed from bad to 
worse The breast must be immo- 
bilized with a snugh fitting breast 
binder or adhesive straps Ice-cold 
compresses ma} be used m the \ery 
earl> stages, but not later, frequently- 
renewed The application of equal 
parts of a saturated solution of bone 
acid and alcohol is \ aluable A w eak 
solution ot bichloride of mercury may- 
be applied e\ ery three hours and kept 
moist with a co\enng of impermeable 
dressing Belladonna ointment, and 
lead-water and laudanum are recom- 
mended by \arious clinicians Saline 
cathartics are useful as deruatues, 
proMded the patient is not too weak 
Fluidextract ot phytolacca decandra, 
internallj , is sometimes of ^ alue when 
the inflammation is inclined to be sub- 
acute or chronic 

When the presence of pus is ascer- 


tained, it should be evacuated under 
strict antiseptic precautions, an in- 
cision inch in length, radiating 
from the nipple, being made in the 
most dependent portion of the organ 
The cavity is then washed out with 
an antiseptic solution. When the ab- 
scesses are multiple or in\ oh e a large 
portion of the gland, counterdrainage 
IS indicated, with iodoform gauze or 
rubber tubing or the cigarette drain 

PuK enzed bone acid applied in 
substance to the incision is a power- 
ful but non-toxic disinfectant which 
dissohes in warm secretions and 
penetrates all the cre\ices of the 
wound The writer has long ap- 
plied this technique for suppurating 
wounds and abscess caMties, filling 
the ca\ity with the boric acid and 
lea\ing it for a day or so Hirsch 
(Deut med Woch , Apr 7, 1910) 
Suppuration had been going on m 
the writer’s 13 cases tourteen weeks 
each, and the patients were dis- 
charged cured m an average time 
of fi\e and a half weeks each from 
the commencement of vaccines In 
1 case there had been recurrent 
abscesses for fourteen months, and 
the breast was a mass of fibrotic 
tissue — a pure culture ot streptococ- 
cus was present in this case, and 
cure w^as only complete after six 
months’ treatment In another case 
sinuses had been present for eight 
months, and the patient was dis- 
charged cured in five and one-half 
weeks In 2 other cases of six 
months’ duration cure was complete, 
in 1 case in two and one-half weeks 
and in the other in fi\e weeks Beni- 
ans (Brit Med Jour, Apr IS, 1911) 
Good results are obtained by treat- 
ing an acute mammary abscess by 
Munde’s sponge compression method 
A. large, flat, coarse bathing sponge 
IS hollowed to admit the breast, is 
freed from foreign matter, and 
treated with hot phenol solution 
The abscess is opened over the seat 
of fluctuation by an mcision radiat- 
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mg trom the nipple, the pus evacu- 
ated, and the abscess cavity washed 
out M 1 th a mild antiseptic or saline 
solution The sponge is then dipped 
in hot sterile or carbohzed water and 
wrung out in a towel It is then 
placed oier the breast, the walls of 
the caMtj being held in apposition. 
Is coiered with oiled silk, and is 
eienlv and hrmlj compressed against 
the thorax with wide rubber band- 
ages This dressing is changed daily, 
and the sponge cleaned, but the ab- 
scess ca\ itj not interfered with Dear- 
den ( \m Jour of Surg , Oct, 1912) 
The writer has found Chaput’s fili- 
form dramage with thread, wire or a 
lerj fine bougie a great improvement 
o\ er other methods The thread is 
drawn entirelj through the abscess, 
and drainage proceeds incessantly and 
effectuallj, the minute openings in 
sound tissue not filling up, as they 
are free from dead space, while they 
do not fa\or introduction of air, are 
painless and do not bleed Di Sant’ 
Agnese (Policlinico, July 15, 1917) 

The general health requires consid- 
erable attention, the strength of the 
patient bearing considerably upon the 
reco\er\ Good food, tonics, and pure 
air are important adjuvants 

GALACTOCELE 

1 hl>^ condition is due to occlusion 
and distention or lupture of one oi 
more lactiieruus tubes In the latter 
case the milk permeates the con- 
nective tissue ot the gland 
SYMPTOMS— Two \arieties of 
this rather rare condition are met 
\\ ith in the one the accumulation of 
milk, within the duct oi the connect- 
ive tissue, occurs near the nipple and 
superficially The appearance is 
tjpical more oi less large, knob-like 
projections or swellings form at the 
apex of the gland It usually appearsi, 
suddenly while suckling the infant, 
when rupture of the tube occurs with- 
out causing much local distress In 


simple dilatation from occlusion, 
which may occur during pregnancy, 
although more frequently during lac- 
tation, the growth is gradual 

The second variety of galactocele 
occurs in the substance of the organ, 
forming one or more irregular lobular 
projections, which are quite firm under 
pressure, especially in cases of long 
standing In the latter, when due to 
rupture of the ducts, the accumulated 
secretion is often found hemmed in by 
a protective cyst-wall When the 
duct is simply dilated, the wall is 
formed by the lactiferous tube itself, 
this form likewise appears more or 
less suddenly In some cases the 
gland becomes very large, and as 
much as 5 quarts of serous, milk-like 
fluid have been withdrawn by means 
of the trocar There should be no en- 
laigement of the axillary glands 
TREATMENT — Aspiration is 
sometimes sufficient to cure small 
cjsts, but in the majority of cases. 
It is best to open the distention anti- 
septically and to dram 

BENIGN TUMOJ^S 

Benign tumoi s of the breast include 
hypertrophy, adenoma, fibroma, lipoma, 
mvoma, calciftcatton, osteoma, deimoid 
and hydatid cysts, besides galactocele, 
which has been described 

Everj pilpable imss in the breast 
of a woman should be regarded as 
malignant until proof ib obtainea of 
its benignity Previous to the age 
of 25, lesions of the breast are, as a 
rule, benign They include intra- 
canalicular myxoma, fibroadenoma, 
and diffuse virginal hypertrophy In 
women over 25 every tumor of the 
breast should be explored without 
delay They may be malignant or 
doubtful Bloodgood (Amer Jour 
Med Sci , Feb , 1908) 

Tumors of the breast, though rare 
in children, occur in both sexes and 
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at all ages Benign tumors m the 
young are more common in mam- 
mary gland than the malignant, the 
most common larieties being hbro- 
epithelial growths and angiomata 
Sarcomata are rare and carcinomata 
almost unknown before pubertj 
Girls are less often affected than 
bojs, but the difference is not so 
great as in adults \ngiomata are 
usually congenital or appear in in- 
fancy, fibroadenomata de\elop as 
pubertj IS approached The smaller 
benign tumors maj cause no incon- 
venience, or thej maj give rise to 
pain, tenderne&s, and inconvenience 
on account of their size Sarcomata 
show the symptoms usual with that 
form of tumor Jopson, Speese, and 
White (Annals ot Surg , Nov 1908^ 

HYPERTROPHY —The condition 
referred to here is a pathological 
rather than an anomalous condition 
such as that referred to in the earlier 
part of this article Its onset is quite 
insidious the breasts begin to swell 
and steadilv increase in size within a 
few months, until the}- have attained 
quite noticeable proportions The en- 
largement may affect both oigans, but 
sometimes onlv’’ one of them, 1 1 , 
w hen the process follow s traumatism 
The breast keeps the shape of a hemi- 
sphere, but It IS much firmer than 
usual When, however, it has be- 
come ver} large, its weight causes it 
to fall below the abdomen, sometimes 
down to the knees, the upper portion 
foiming a moie or less large cutane- 
ous pedicle It sometimes assumes 
vei} great dimensions There is no 
tendencj to spontaneous recovery m 
the virginal tvpe while in graviditv 
spontaneous recoveries have been 
observed 

The menstruation, as a rule, is dis- 
turbed Pams appear, which, though 
rare at first, become more and 
more pronounced The patient, how- 


ever, complains especiallv ot extreme 
fatigue caused bv the enormous 
weight In some cases the breasts 
acquire almost incredible proportions, 
one-third the bodv weight, the pa- 
tient loses her appetite, and occasion- 
allv dies of w eakness and prostration, 
the autopsv showing no other altera- 
tion than the enlargement The chief 
part of the hvpertrophv is due to an 



Hypertrophy of the breasts during pregnancy 
{.Wisshaupt ) 


increase of the connectiv e tissue 
Microscopicallv the tissues resemble 
V erv closelv, adenohbroma 

Treatment — Iodide of potassium 
used earlv and in large doses and 
moderate pressure exerted b} means 
of a flannel or rubber bandage some- 
times retaid or arrest the growth 
If the tumor continues to grow, 
complete excision is the onij treat- 
ment Lactation seems to cause 
diminution, and has been follow ed by 
a cure in a few instances The oppo- 
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site maj be the case, however, as m 
the patient shown in the illustration 
INTRACANALICULAR MYX- 
OMA — Closeh allied to the abo\e 
form, this \anet> of tumor is that 
most commonl} met with in the 
\oung- female, de\ eloping most fre- 
quently during puberty hypertrophy 
The hypertrophy is limited to the in- 
tralobular stroma of the gland It is 
subject to the same treatment 

In case of mjxoma ot the breast 
the tumor was so large and cumber- 
some that the patient, when sitting 
down, was obliged to rest it on a 
table or on the arm of a chair The 
patient was only 38 j ears old and the 
tumor, which weighed 1614 pounds, 
was first noticed three jears pre- 
Mouslj It was entirelj discrete and 
was removed easily During the last 
two or three months the tumor had 
grown very rapidly, due to a sar- 
comatous metaplasia Graves (Bos- 
ton Med and Surg Jour , Apr 18, 
1907) 

ADENOFIBROMA — Adenofi- 
broma is frequently obser\ ed, and 
ma\ appear at an^ age, but is usu- 
ally met with between the ages of 15 
and 45 years — during the sexual life 
Men^^trual disturbances and contu- 
sions of the breast are thought to 
exert a certain pathogenic influence 
Symptoms — Vdenohbroma glows 
insidiously , pain is only present in 
exceptional cases, and is usually in- 
creased during the menstrual period 
The growth rolls undei the fingers, 
and its surface is generally irregular, 
though the skin is unchanged and 
elastic under pressure The nipple is 
not retracted, but there occasionally 
exudes from it a serosanguineous 
fluid 

The subcutaneous veins are only 
slightly, if at all, dilated, except when 
the tumor is very large The axillary 


glands are usually normal, and the 
patient’s general health is good 
Very rarely these growths have been 
knowm to attain a considerable size in 
a short time, and the distended skin 
to become thinned and ulcerated , 
but the cutaneous tissues remain free 
and loose, and the ulceratixe process 
presents none of the characteristics of 
cancerous ulcerations 

Treatment — The pi ogress of small 
adenomata may be retaided by the 
local use of iodine and by slight com- 
pression, but, if they continue to 
increase in size, they should be ex- 
cised It IS impoitant to remember 
that the excision should be complete, 
the least remnant becoming a focus 
of recurrence 

The following prescription is use- 
ful for the dispersion of a superficial 
benign tumor in the breast — 

R Tinctut e of iodine fSij (8 cc) 
Soap liniment q s ad f§ij (60 c c ) 
M Sig Shake well and apply, rub- 
bing breast between nipple and base 
of mamma, backward and forward, 
twice daily Cover with flannel or 
Gamgee tissue 

Correspondent (The Prescnber, Aug, 
1908) 

LIPOMA — Lipoma may exist in 
the bieast m single or multiple form 
A small lipoma would only be recog- 
nized b\ an exploratoiv incision, wdiile 
a large growth should not be diffi- 
cult to differentiate from an mtra- 
canalicular myxoma, which it most 
resembles 

CALCIFICATION —Areas of cal- 
cification ha\e been observed m the 
walls of simple cysts by Billroth, but 
are more frequently noted m conjunc- 
tion with adenofibroma, scirihus, car- 
cinoma, and sarcoma 

CYSTS — These growths are occa- 
sionally met with, and present as 
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symptom only a localized enlarge- 
ment, with unmistakable fluctuation 

Cysts are usually due to dilatation 
of the glandular portion of the lacteal 
tubes, followed bj obliteration of the 
excretory duct, occasionally the sac 
develops in the interstices of the 
gland In the tubular form a clear or 
gelatinous serum is exuded, the par- 
enchymatous C} sts, how e\ er, usually 
contain a sanguineous fluid The 
cystic w alls form part of the sur- 
rounding tissues, and cannot be 
peeled off from them without lacer- 
ating the latter 

A peculiar type of cystic disease of 
the breast has been described b> 
Reclus It consists in the develop- 
ment in the healthy tissue, and in 
both breasts at once, of a large num- 
ber of cysts, varying greatly in size 
from that of a pinhead to a hen s 
egg, and containing a more or less 
thick liquid, which may be either quite 
transparent or dark Their growth 
is gradual and causes but little, if any, 
suffering They feel like hard subcu- 
taneous masses which cannot be said 
to fluctuate 

Clinical experience has shown that 
c^ sts can assume a malignant type in 
some instances As a rule, how’’e\er, 
a pure cyst, when left to itself, re- 
mains benign, and, when operated 
upon under strict antiseptic precau- 
tions, does not recur 

Cjsts are often mistaken for can- 
cer, the diagnostic points are c>sts 
generally attack both breasts, the 
jouth of the patient, the regular 
form of a cyst, lack of adherence in 
the overljing skin, and the presence 
of liquid determined by aspiration 
Cysts may coexist with cancer, but 
do not give rise to it The marvel- 
ous reports of success among sur- 
geons in curing cancer may depend 
on the fact that they have frequently 


removed only a comparatively harm- 
less cyst Reclus (Presse med, June 
14 , 1911 ) 

Treatment — A serous cyst should 
be aspirated with a small trocar, this 
being followed by the injection of 
iodine If suppuration occurs, or if 
the c>st IS not cured by the injection. 
It should be opened and evacuated 
Excision may have to be resorted to, 
but the fact that the w alls of the cyst 
adhere to the adjoining tissues ren- 
ders this procedure somewhat difficult 
DERMOID CYSTS— These tu- 
mors are rare and maj be in the skin 
or imbedded m the breast tissue 
proper These benign cy sts clinically 
ne\ er resemble the malignant growth, 
but may ev entually become malig- 
nant (Bloodgood) Should the tumor 
become infected, it resembles an ab- 
scess The cv St is recognized by its 
distinct wall and characteristic con- 
tents upon evpioratorv incision 

By dissection the cv st is easily sep- 
arated from the surrounding tissues 
HYDATID CYST— Hvdatid cjsts 
begin as a simple, hard, distinctly cir- 
cumscribed swelling, freely movable 
on the subjacent tissues The growth 
is slow and may remain stationary 
for years, never larger than a hen- 
egg Should suppuration take place 
the hj datid membranes and booklets 
may be seen with the pus Axillary 
glands mav or maj not become en- 
larged The breast becomes painful 
in the later stages Suppurating hy- 
datids may be mistaken for an ab- 
scess, but aspiration will reveal the 
true nature of the disease 
Treatment — The treatment con- 
sists of dissecting out the tumor, or if 
much glandular substance has been 
destroyed, partial or complete ampu- 
tation IS preferable 
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During the last fi\e >ears the 
writer has in\ariabl> practised War- 
ren’s method of plastic resection in 
ad benign growths and those of a 
questionable nature The free inci- 
sion beneath the breast is much better 
than a smaller incision directly over 
the tumor Rodman (Jour Amer 
Med A.ssoc , Mar 18, 1911) 

In all doubtful cases the writer in- 
troduces a needle If it is a cyst, 
evacuation of the fluid causes disap- 
pearance, if it IS a solid growth, it 
remains If the fluid is clear he has 
no doubt of non-malignancy, if 
bloody, the case is operated on Shep- 
herd (Annals of Surg, Aug, 1916) 

SEMIMALIGNANT TUMORS 
CYSTIC DISEASE, OR CHRON- 
IC CYSTIC MASTITIS —There is a 
notable absence of a well-defined 
tumor Earlier writers regarded this 
condition as a distinct disease of its 
own, but more recently it has become 
the accepted belief that chronic dif- 
fuse mastitis and general cystic dis- 
ease are one and the same Whether 
the termination is bj resolution or 
abscess, a condition of subin\ olution 
exists 

■\11 neoplabms of the breast should 
be considered malignant until their 
innocence ib pro\cd The proportion 
ot cancer to other tumorb is from 80 
to 85 per cent It is in the relati\cly 
simple conditions that seem so clear, 
chronic or in\ elution mastitis, adeno- 
mata, and the several forms of cyst, 
that the danger lurkb, for we may 
let pass the golden moment when a 
beginning process, absolutely un- 
recognizable except for the revela- 
tions of the microscope, might have 
been seized on as a local disease and 
surely extirpated Gibson (Annals of 
Surg, Apr, 1909) 

While these growths may them- 
selves be benign, they are believed 
by some observers to degenerate into 
a malignant growth in many in- 
stances, and by others to occur con- 


comitantly with cancer, but the for- 
mer are doubtless in the right 

Chronic cystic mastitis constitutes 
13 per cent of all breast diseases 
Tw’-o types occur with equal fre- 
quency, those m which the growth is 
distinctly cystic, and those in which 
the epithelium of the cyst is hyper- 
plastic Histologically, the prolifera- 
tive class IS subdivided into those in 
which the epithelial proliferation oc- 
curs in the acini, those showing the 
presence of distinct papillae m the 
cysts, and those characterized by the 
formation of adenomatous areas In 
cases characterized by adenomatous 
proliferation the tendency toward 
malignant degeneration is most likely 
and the carcinoma is usually of the 
glandular type The characteristics 
of these groups are recognizable only 
on microscopic examination, the cases 
symptomatically being identical with 
other forms of the disease The dis- 
ease usually occurs in women ap- 
proaching the menopause, though it 
is found at an earlier age It is usu- 
ally discovered by accident, grows 
slowly, at times rapidly, and if not 
diffuse IS usually found in the upper 
outer quadrant of the breast The 
affection ib at times bilateral, is ex- 
ceptionally painful, and occasionally 
tender on palpation The axillary 
lymph-nodes may or may not be en- 
larged but are not as hard as the 
glandb characteristic of cancer 
Speese (Univ of Penna Med Bull, 
Jan, 1908) 

The writer has encountered 14 
cases of chronic cystic mastitis in the 
last three years A transformation 
into cancer was e\ident in 7 of the 
female cases and in some of the men 
Bertels (Deut Zeit f Chir , Sept, 
1913) 

Cystic disease of the breast un- 
questionably predisposes to cancer 
Microscopic examination in cystic 
disease of the breast may reveal the 
cancer m its earliest incipiency and 
thus permit a truly radical cure 
Among the 7S cases reported and 
compared, cancer had developed in 
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tne c>stic affection m 29 cases of 
cystic disease of the breast Only 3 
^/vere found free from cancerous de- 
generation Gosset and Masson 
(Revue de gynec , vol xxi. No 4, 
1913) 

Report of 218 cases of chronic 
cystic mastitis operated on at the 
Mayo clinic Of these, 11 were in 
males Se\ent>-nin'e per cent of the 
cases occurred in the cancer age It 
has a definite relationship to cancer 
of the breast and in many instances 
may be considered a precancerous 
condition In cases suspicious as to 
malignancy a radical operation for 
cancer should be performed In 
cases of chronic cystic mastitis that 
cannot either clinically or patho- 
logically be diagnosed as to malig- 
nancy the conser\ati\e amputation 
with remo\ al of the gland-bearing 
fascia IS the operation ot choice E 
S Judd (Jour of the Mich State 
Med Soc, Jan, 1914) 

As described by Syms, chronic 
cjstic mastitis is characterized b> 
irregular, tumor-like masses, which 
maj be felt within the limits of the 
glands There may be found one 
or two well-defined tumors , in fact, 
there may be present one or more 
\\ ell-de\ eloped fibroadenomata The 
breast ma> ha\e a \er} irregular con- 
tour It IS frequenth hypersensitive, 
though actual pain is not a character- 
istic sign The skin is not adherent, 
the nipple is not retracted, or if re- 
tracted has no special significance 
The breasts seldom attain large size 
The condition is otten disco\ered 
accidentally, though usually^ the pa- 
tient has known of the existence of 
a growth for a long time, but thought 
it of no importance because of the 
lack of pain 

Treatment — The treatment is, of 
course, governed by the nature of the 
growth present, but the likelihood of 
malignancy emphasizes the need ot 


surgical removal ev en as a precaution- 
ary measure 

We ha\e sufficient e\idence, both 
histological and clinical, to convince 
us that chronic cystic mastitis, or ab- 
normal involution of the breast, is 
a frequent forerunner of cancer It 
IS extremel> difficult to oetermine the 
transition into cancer by the clinical 
signs in any given case, but histo- 
logicalb the changes can be readily 
seen and different parts of the same 
breast show the changes in progress- 
ive ratio Parker S>ms (Internat 
Jour ot Surg, Ma^, 1913) 

MALIGNANT TUMORS 
SARCOMA — Pure sarcoma is 
rarely met v\ith, it is usually as- 
sociated vv ith other morbid condi- 
tions of the mammary tissues, hence 
the names adenosarcoma, fibrosar- 
coma^ my X osaf coma^ cystosarcoma^ 
giv en these grow ths and w hich denote 
their associations Thev are no 
longer regarded as semimahgnant 
growths 

\bout 16 5 per cent of mammary 
tumors y\ ere benign and only 2 7 per 
cent sarcomas out of a total of 5000 
cases anahzed, largely from German 
clinics The raritj of sarcoma is in 
marked contrast with its frequency 
in other localities It must be borne 
in mind, howe\er, that man> benign 
tumors are liable to undergo malig- 
nant change, notabl> the papillary 
cystadenomas, and the> should be re- 
garded from the beginning as poten- 
tialK malignant Rodman (Jour \mer 
Med \ssoc March 18 1911) 

Symptoms — Clinically sarcoma may 
assume the t} pe ot a rather circiim- 
scjibtd tumor, which is immovable, 
lobulated, and firm After a time the 
ele\ations project somewhat, and may 
become \erv soft, and finalh become 
foci of ulceration The malignant 
nature ot the growth then appears and 
the axillarjr glands may become 
enlarged 
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A second form is the diffuse sar- 
coma, which rapidlj in\ades the 
entire g’land, but follows otherwise 
about the same clinical course as the 
first \ariety In sarcomas associated 
w ith soft tumors, such as adenoma or 
myxoma, the tumor is less hard, and 
suggests the benign forms with which 
the sarcomatous type is combined 

Diagnosis — From cancer of the 
breast sarcoma is distinguishable by 
the following characteristics It does 
not adhere to the skin, though this 
may be distended, thin, and even 
ulcerated, ownng to the size of the 
tumor The entire gland is not, as a 
rule, affected and the nipple is not re- 
tracted The axillary lymphatics are 
seldom enlarged There is but little 
pain 

Mammary sarcoma occurs in young 
adults, w'hereas cancer rarely appears 
before the age of 45 years It is 
frequently observed in men and m 
them IS usually of traumatic origin 
It is often mistaken for an abscess 
and opened 

Prognosis and Treatment — Sar- 
coma IS ranked next to cancer as re- 
gards malignancy It may also recur 
after extirpation, and may become 
generalized in the Mscera The fact 
that It does not ahva\s do so causes 
this \aiiety ot growth to be classed 
as seminialignant It should be re- 
moved, including the superjacent skin 
This is easily accomplished by raising 
the mass with one hand and including 
it within two semilunar incisions the 
tips of which meet No diseased tis- 
sue should be allowed to remain 

Case of sarcoma of the breast m 
a colored girl 16 years of age The 
tumor was removed and after six 
years there was no evidence of recur- 
rence Miel (Denver Med Times, 
Feb, 1907) 


The prognosis after removal of a 
mammary sarcoma must always be 
a guarded one, although statistics 
seem to give more favorable results 
in excisions of the breast for sar- 
coma than for carcinoma Thus, 
Horner’s figures show 76 9 per cent 
free of recurrences after two years, 
and ultimately 61 S per cent of total 
recoveries, but their statistical value 
depends entirely on whether or not 
the cases were all true sarcomatous 
tumors The spindle-celled variety of 
tumor IS undoubtedly the least malig- 
nant Probably the most important 
element in prognosis is the rate at 
which the tumor has grown before 
operation — the more rapid that has 
been, the more unfavorable In fact, 
clinical experience teaches that the 
malignancy of some sarcomata ex- 
ceeds that of the carcinomata, and 
that early invasion of the axillary 
glands is an unfavorable feature Sir 
George Beatson (Edinburgh Med 
Jour, Jan, 1909) 

CANCER 

The pathogenesis of cancer itself 
has been so thoroughly considered in 
the second ^ olume of the present work 
by Jane way that a few additional 
tacts conceining its occurrence m the 
mammary gland need alone be re- 
\ lewed m the present article 

About 11 per cent of breast tumors 
are said to be benign, but non- 
malignancy lb in a much greater pro- 
portion in the early stages The in- 
fluence of transient trauma has been 
much disputed, but a history of in- 
jury, usually transient in nature, was 
obtained in 13 per cent of the malig- 
nant breast tumors analyzed by the 
author in his article Traumas must 
be recognized as a predisposing fac- 
tor through their disturbing effect 
on the normal fibroepithelial rela- 
tionship In the writer’s 370 cases of 
breast cancer only 37 relatives died 
of cancer, and 22 relatives of the 
patients with less malignant growths 
died of cancer As regards sex, 1 S 
per cent of the malignant and 2 per 
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cent of the benign cases occurred in 
males, following the rule that cancer 
IS rare in vestigial structures like the 
mammie m the male J B Denver 
(Jour Amer Med \sbOC , Mar 15, 
1913) 

Two forms of cancer of the breast 
are met with, the scDrhons, or hard, 
cancer, m which there is excessive de- 
velopment of fibrous tissue, and the 
cncephaloid, or soft, cancer, in which 
the epithelial elements plaj the lead- 
ing role 

SCIRRHOUS, OR HARD, CAR- 
CINOMA — In this varietv the initial 
symptoms varv with the location of 
the primary cancerous focus In 
deep-seated cancer the gland mav be- 
come enlarged and hard but not 
essentially deformed The skin ad- 
heres closely to the mammarv tissues 
and the gland itself adheres to the 
mammary walls In other cases the 
breast practically collapses and atro- 
phies and the nipple becomes re- 
tracted, constituting the atrophic or 
withering, form of scirrhus 

Retraction ot the nipple (not un- 
developed nipple), or retraction or 
tethering of the overljing skin, is 
an important sign of scirrhus, but has 
been known to occur in chronic ab- 
scess, or even in simple sclerosing 
mastitis Puckering of the over- 
ling skin ma> be the onlj sign of 
a deeply buried scirrhous growth In 
cancer there may be quite hard en- 
larged glands, but the glands mav 
also be decidedlv enlarged in chronic 
abscess, and particularly so in tuber- 
culous disease One must clearly 
recognize the tact, however that we 
may not hnd any enlarged glands in 
early cancer Redness and edema ot 
the overly ing skin is suggestiv e of 
suppurating malignant growth The 
hardness of a lump is suggestive of 
scirrhus, but a very tense cyst may 
be as hard C A Morton (Bristol 
Medico-Chir Jour, June, 1912) 


In still another type the cancel uus 
process affects a certain part of the 
breast only, and thence invades the 
whole gland by throwing out fibrous 
bands or strips, w hich radiate through 
the organ in all directions The sur- 
face of the breast may then as- 
sume various types of irregularity', 
v\ ith promiscuously distributed un- 
dulations 

The tumor may be essentially 
cutaneous at first and subsequently 
inv ade the deeper tissues It then ap- 
pears m the form of irregularly dis- 
seminated plaques or hard, superficial 
areas, w hich unite and may inv oh e a 
large portion of the superficial tissue 
The skin appears as though tanned, 
and is hard, rough, thick, and red 
This scirrhous transformation may 
graduallv affect the w hole anterior 
portion of the thorax, which thus 
appears to be topped with a sole- 
leather-like covering, hence the name 
cn cimassc” given this type of can- 
cer Sometimes the disease appears 
in the form of nodules v ary mg in size 
Irom that of a cherry to a millet seed 
These nodules are hard and vary 
greatly in number They may, how- 
ever, remain in the same condition a 
long time if let alone, but frequently 
ulcerate If remov ed they rapidly re- 
cur They are due to penetration of 
the cancer-cells into the perivascular 
lymph-spaces of the cutaneous ves- 
sels \\ hen scirrhus of the skin fol- 
low s upon a deep-seated cancer, simi- 
lar nodules may develop around the 
edge ot the cancerous ulcer Their 
appearance indicates a tendency to 
spiead and to become generalized 

Scirrhous, or hard, cancer, when 
left to Itself, transforms the whole 
breast affected into a stone-like mass 
Into this the nipple is more or less 
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draw n b} conti action of the milk- 
ducts thiough infiltration of the lat- 
ter with joung" cells and subsequent 
metamoiphosis into fibrous tissue If 
the cancerous focus is far from the 
nipple, the latter may onl> be some- 
what distorted through irregular ten- 
sion ot the skin 

Deep or superficial ulceration may 
occur, which diflrers greatly from that 
obser\ ed in epithelioma of the 
breast The ulcer resembles a crater 
with irregular, haid, e\eited edges, 
and whose base is co\ered with foul, 
unhealthy granulations, guing ott a 
thin, oftensn e discharge Such ulcers 
are apt to bleed, and se\ ere hemor- 
rhages may occur The axillary 
glands become in\ohed early, but 
their detection at first requnes careful 
examina*^ion The} graduall} enlarge, 
and b\ piessing upon the surrounding 
\ easels and nenes ma> give rise to 
edema ot the atm oi to neuralgic 
pains The entiie hmphatic system 
ot the trunk is exposed to contamina- 
tion, hence the \isceral complications 
often witnessed 

The w nter has collected from the 
literature the reports of 1952 cases 
oi m inimarj c mcer 1 here was a 
second ir, growth in the oppo'^ite 
biei'-t in a little oeer 9 per cent ot 
the e 'eee Ol the abdumim.1 organ-,, 
the li\er i-. In fir the one most fre- 
quenth ineohed The kidney, how- 
e\er, IS least frequentlv affected 
The relitne trequene\ of the in- 
\ohement of the different organs is 
often quite unreliable when deter- 
mined clinicallj The figures made 
from autopsy hndings should alone 
be accepted In a senes of 410 cases 
with a post mortem examination the 
liver was invoked in 202 cases and 
the kidney in 1 — a vastlj higher per- 
centage In the 470 cases examined 
with the microscope the vertebrae 
were involved 32 times and the 


femur was iniolved 28 times Rib 
bert states than bone metastases m 
females most commonly follow can- 
cer of the breast J C Hubbard 
(Boston Med and Surg Jour, July 4, 
1912) 

Suffering only becomes serious 
when the tumor has reached a certain 
size Pam of a stinging or burning 
character is sometimes complained of , 
involvement of nerves often cause it 
to be neuralgic and persistent, espe- 
cially in the shoulder and arm The 
ulcerative process, the general tox- 
emia incident upon the presence of the 
purulent mass, and the mental suffer- 
ings of the patient bring on exhaus- 
tion, which finally ends in death 
ENCEPHALOID, OR SOFT, 
CARCINOMA — The encephaloid 
variety of mammary cancer, though 
less often met with than the scinhous, 
IS nevertheless common It always 
starts in the gland itself, and only 
affects the skin at a later period Its 
onset IS insidious It may hav^e ex- 
isted for some time unpeiceived by 
the patient A hard tumoi located in 
the gland is first noticed , this may be 
flee fiom surrounding tissues or 
fixed, according to the time it is de- 
tected It mav also piesent nodules 
A ar} mg in density owing to the 
presence of l\ sts and sanguineous m- 
(iltiation \t first the skin is free and 
traversed b} unusually prominent 
bluish \ eins, some of which finally 
become varicose, spots of redness 
then appear, the precursors of adhe- 
sion of the cancerous mass to the 
skin This occurs at an early stage, 
and IS caused by infiltration of the 
cancerous elements into the tissues 
The whole tumor then becomes a 
1 eddish, fluctuating mass, which 
soon degenerates and becomes fun- 
gous , it then bleeds easily when 
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touched, and gi\es off a foul odor 
Burning and shooting pains, which 
are more se\ere and appear earlier 
than in scirrhous cancer, occur, and 
steadily increase in intensity Re- 
traction of the nipple also occurs, and 
engorgement of the h mphatics can be 
detected at an earlier date 

The ulceration differs essentialU 
from that of scirrhus Instead of be- 
ing surrounded with a harder border, 
forming a crater-like ca\ity, it as- 
sumes the aspecfof a large fungous 
sore The least touch causes it to 
bleed, and hemorrhages are much 
more frequently obser\ed than in 
scirrhus, but fortunately are arrested 
with less trouble Cachexia also ap- 
pears earlier All the acute s> mptoms 
are aggravated, and complications in 
1 emote organs are more frequently 
observed 

DIAGNOSIS — The anxiet> caused 
by a growth in this region renders a 
careful differential diagnosis of un- 
usual importance 

A positn e diagnosis of breast 
cancer is usuall> too long delayed, 
as the classical signs generallj indi- 
cate extensice metastasis A few 
cases disseminate extensnely with 
out anj sj mptoms The writer’s 
cases show the fallac> of Billroth’s 
assertion that lancinating pain is an 
earlj- sjmptom though it is common 
in the later stages The facorable 
time for operation is when there is 
a s>mptomless, treeh mocable lump 
in the breast, but patients are rarely 
seen at this stage In his senes both 
malignant and benign tumors oc- 
curred most frequentlj in the upper 
and outer portions of the gland En 
larged axillar> Ijmph-nodes do not 
necessarily mean malignancy , they 
are found non-malignant with the 
microscope in 6 5 per cent Absence 
of attachment to the pectoral fascia 
does not indicate non-involvement ot 
the fascia, which, as well as the mus- 


cles and intramuscular lymphatics, 
may be in\oKed before adhesion 
occurs Distant metastases are prob- 
ably accounted for by blood infection 
Dea\er (Jour Amer Med Assoc, 
Mar IS, 1913) 

The first question to be determined 
IS whether the tumor be benign or 
malignant To determine the exact 
nature of a tumor at the \ erj onset is 
often impossible, but this difficulty 
gradually decreases as time pro- 
gresses Still, there are at all times 
landmarks upon which the surgeon 
may base a guarded opinion e\ en 
earl3- 

As a rule, benign tumors occur be- 
fore the age ot 35 or 40, while the 
malignant growths are more fre- 
quently met with after that age 
Again, the eyolution of the neoplasm 
is much more rapid in malignant 
tumors than in the benign The lat- 
ter usually remain free or detached, 
and, if at all superficial, can be rolled 
under the finger, indicating the ab- 
sence of adhesions In malignant 
tumors, on the contrary , adhesion to 
all the surrounding tissues becomes 
at once e\ident, their limits, eyen in 
the beginning, being practically in- 
definable while later on the cutane- 
ous and all the underh mg tissues 
become incorporated in the tumor 
The density of the growth and the 
aspect of the skin also afford a clue 
Benign groyyths are usuall} soft and 
elastic w hen pressed upon, yvhile 
malignant neoplasms are hard and 
lumpj The skin retains its softness 
and usually rides freely oyer the be- 
nign tumor, yyhile oyer a malignant 
one the skin becomes abnormal and 
assumes a leathery aspect 

In benign groyvths the nipple usu- 
ally remains free or merely distorted 
by the change in shape of the breast 
!6 
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In cancer it is drawn into the organ 
and held fast m that position by 
fibrous bands 

The l>mphatic glands of the axilla 
lareh, if e\er, become enlarged in be- 
nign growths , if the3» do at all, the en- 
largement IS slight In malignant 
growths they are always more or less 
enlarged, and steadily increase in size 
as the disease progresses 

Benign tumors very seldom cause 
inconvenience to the patient except by 
their volume and their weight Malig- 
nant tumors, on the other hand, are 
attended by more or less pain, usually 
of a lancinating character The suf- 
fering becomes more acute from day 
to da> 

Ulceration sometimes occurs in be- 
nign tumors through pressure, but 
only when the growth is -very large 
The edges of the ulcerated portion re- 
main thin and free, and there is no 
fetid or sanious discharge In cancer, 
as stated, ulceration is one of the sali- 
ent features and is characterized by 
marked foulness The general health 
usually remains good in benign 
tumors In malignant tumors the pa- 
tient soon becomes cachectic and 
shows marked e\ idence of deteriora- 
tion The edema of the arms and the 
complications alone belong to the 
malignant types of growth 

A scant\ thin bloody discharge is 
suggests e of carcinoma, and thick 
granular discharges always suggest 
malignancy A bloody discharge 
unless It can be shown to come from 
an intracystic papilloma should cause 
the entire removal of the breast A 
i,loody discharge is now and then 
seen in connection with abnormal in- 
volution and this may also occur 
together with retraction of the nip- 
ple, though no malignancy has yet de- 
developed Rodman (Jour, Amer 
Med Assoc, Mar 18, 1911) 


The only hope of cure in cancer of 
the breast is a radical operation., a 
large proportion — ^32 86 per cent — of 
patients operated on by the radical 
method pass the 3 year period, and 
23 77 per cent the five year period 
Most patients are operated on when 
the disease is too far advanced Can- 
cer of the breast must be recognized 
before the lymphatic glands m the 
axilla become involved, there are no 
positive differential clinical signs for 
early cancer, and therefore all breast 
tumors should be removed and sub- 
mitted to microscopic examination 
J H Jacobson (Ohio State Med 
Jour , Sept , 1918) 

Treatment — Internal remedies in- 
numerable have been proposed as spe- 
cifics, but time has in all demonstrated 
their worthlessness in true cancer 
Even the local methods, topically 
or hypodermically employed, and 
which will be described at the end of 
this article, (see also Cancer, Vol 
II ) are open to serious objections, and 
should, therefore, only be resorted to 
in inoperable cases or where the patient, 
through fear or for other reasons, will 
not allow the use of the knife The sur- 
geon must, therefoie, choose between 
the palliative method, which resolves 
itself into reducing the patient’s suf- 
ferings during her gradual progress 
toward death, and the radical method, 
which gives her, if the tumor is not 
too far advanced, a good chance to re- 
cover Especially is this the case 
since greater freedom has become the 
rule in the removal not only of can- 
cer of the breast, but of the con- 
taminated glands Indeed, nowadays 
few operations for well-developed 
cancer can be considered radical un- 
less removal of the primary growth 
is accompanied by prophylactic ex- 
tirpation of Its tributary lymphatic 
areas 
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At Hochenegg’s clinic, 606 cases of 
mammary cancer ga\e rise to per- 
manent cures in from 12 5 per cent 
before 1903 to 24 64 per cent Greater 
attention is being paid to remo\al of 
extensi\e areas of skin and to evacua- 
tion of the supraclavicular fossa 
Cures were realized m some cases in 
which the supraclavicular glands 
were already involved Finsterer 
(Deut Zeit f Chir , Jul> , 1907) 

Out of 142 patients on whom the 
writer operated for mammary cancer 
from sixteen to three years ago, 44 
patients have been permanently 
cured The size of the tumor does 
not affect the outcome decisivel 3 , but 
in none of the permanently cured 
patients had the tumor grown to the 
skin and tissues below A. family 
tendency was apparently evident, and 
in these cases the cancer seemed to 
be especially malignant Good re- 
sults can be counted on onl> in those 
cases with slow growth in which the 
tumor is no larger than a plum and 
IS still confined to the gland Stein- 
thal (Archiv f klin Chir , Bd Ixxxvi, 
Nu 3, 1908) 

Nearly SO per cent of the patients 
are allowed to go untreated for a 
whole year before seeking operative 
relief Per contra, only 8 per cent 
apply during the first month The 
writer urges earl^ application to the 
practitioner whenever a breast tumor 
appears If cancer is thus early 
found, the modern radical operation 
can be carried out with the best 
prospect of saving life Primrose 
(Amer Jour Med Sci , Jan , 1913) 

Review of the results of 609 cases 
of cancer ot the breast operated 
upon at the Mayo clinic from 1902 
to 1912 Of these cases 607 were 
females and 2 males Of the 609 
cases the authors were able to trace 
and have accurate knowledge of 514 
Of these, 248 were known to be alive 
from two years to eleven years and 
four months after operation Thirty - 
seven of these were known to have 
recurrences There was a percentage 
of 32 5 alive without recurrences 


more than ten years, 39 8 alive more 
than five years, and 44 7 living more 
than three years 

Excision of the tumor or a part 
of the breast, followed by a radical 
operation within a few days or 
weeks, does not always mean a bad 
prognosis In 1 case the radical 
operation was not performed until 
seventeen da>s after removal of a 
breast for supposed mastitis, and this 
patient was living without signs of 
recurrence seven years and nine 
months alter operation, in another 
(a specimen had been removed one 
week before the patient came to the 
clinic) a radical operation was done 
and the patient was alive and free 
from recurrence over six jears after 
operation Edema in the tissues is 
considered a contraindication to 
operation Cancer in the lactating 
breast proved most unfavorable 

On the whole, the functional re- 
sults were very good, most of the 
patients reporting that their arms 
were all right Pam in the arm was 
usually complained of shortly after 
operation, but in most cases it dis- 
appeared within two weeks Swell- 
ing and edema wrere occasionally 
marked, either primarily due to 
thorough removal of the lymphatics, 
and persisting until collateral circu- 
lation in the lymphatics was estab- 
lished, or as a secondary edema 
several months or years after opera- 
tion, and due to a recurrence in the 
remaining Ijinphatics Metastasis 
maj occur man^^ years after the 
operation, though in the great ma- 
jority of instances it will appear in 
the first few >ears if at all The 
difference between the percentage of 
patients living more than three to 
five and ten >ears was not as great 
as might have been expected, this 
IS because most patients who die of 
the disease die within the first three 
or at least the first five years Liv- 
ing five 3 ears without recurrence is 
an indication of but slight trouble in 
the future 

Comparing the results with those 
of former years, the authors feel that 
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the results are improving The im- 
provement seems due to the fact that 
patients are coming earlier rather 
than to any improvement or change 
in the technique E S Judd and W 
E Sistrunk fSurg, Gynec , and Obst, 
Mar, 1914J 

The results of the older operations, 
1 e , prior to earlier and more radical 
removal, gtye the following percent- 
ages of local recurrences Billroth, 
85, Czerny, 62, Fischer, 75, Gussen- 
bauer, 64, Volkmann, 59, and Gross, 
68 , by present-day methods, in w hicli 
timely and thorough eradication of the 
growth IS the rule, the recurrences 
may be as low as 20 per cent 

Report ot each of 200 cases in 
which over halt the lett breast was 
involved, probablj the first complete 
series of the kind on record Good 
results were obtained when the 
tumor was of slow growth and not 
larger than a plum, the skin still 
movable In this group over 80 per 
cent of the patients were perma- 
nentlj cured, while less than 30 per 
cent were cured m the group in 
which the tumor had begun to grow, 
possibly after a stationary period 
and the skin was adherent and 
several glands in the axilla were 
palpable, and where there was a 
familj history of cancer Horing 
(Beitrage z klin Chir , Dec, 1908) 

Where the average case, xc, cases 
in the various operable stages of the 
disease, are thoroughlv tieated sur- 
gically, the chances of permanent re- 
covery have also been greatlj en- 
hanced, ev^^en when late recurrences 
are taken into account 

As the result of extensive statis- 
tical study by the writer, m numer- 
ous clinics more than one-quarter of 
the patients ultimately suffer from 
late recurrence In 2107 collected 
cases of operated mammary car- 
cinoma on record there was late 
recurrence in 2 3 per cent Recur- 


rence occurs in 29 6 per cent of 
those remaining well over three 
years Wunderli has observed the 
same fact in 33 per cent , Poulsen 
in 18 1 per cent , Hirsch in 29 3 per 
cent , Schroeder in 19 7 per cent , 
while Steinthal noted that out of 99 
patients who remained well for three 
years there was recurrence in 63 
The largest number of late recur- 
rences occur in the first ten years 
There are about 15 recorded cases in 
which there was late recurrence in 
the second and three in the third 
decennium after operation Verneuil 
records the latest recurrence — viz 
thirty years Bircher (Centralbl f 
Chir, June 29, 1907) 

As to the actual number of cures 
obtained by the older methods, Bill- 
roth (1876) claimed 4 7 per cent of 
cures, Kuser (1881) 21 per cent , 
Koenig, 23, and Bergmann, 39 Grad- 
ually as the malignant growths and 
their extensions weie removed with 
increasing thoroughness, however, we 
find the average of Rotter, Helfench, 
and Watson Cheyne’s cases (1896) 
to reach 49 5 per cent Watson 
Cheyne found that, while in a collec- 
tion of 1491 cases, obtained from vari- 
ous souices and operated upon by 
older methods, 14 per cent had been 
cured, 11 operated by newer methods 
had yielded 34 per cent of cures 
Bloodgood, 1913 and 1914, from a 
series of cases at the Johns Hopkins 
Hospital, reports from adenocarci- 
noma, all cases, 76 per cent of cures 
Earl}' cases, when the lump in the 
breasts vv as of such short duration 
that none of the signs of cancer were 
present, 100 per cent of cures, late 
cases, 64 per cent of cures 
In the more malignant forms of can- 
cer of the breast — medullary and 
scirrhous — the lesults are even more 
striking All cases, cured, 36 per cent 
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Early cases cured, 85 per cent Late 
cases cured, 33 per cent The im- 
provement from 35 per cent in 1908 
to 42 per cent m 1913 is entirely due 
to increase m the number of early 
cases, because in these fi\ e years 
there has been no improvement in the 
surgery of the mammarv gland In 
the Mayo clinic from 1902 to 1912 
(609 cases) the authors were able to 
trace 514 cases and 39 8 per cent were 
known to be ah\ e for more than fi\ e 
years, with the probabilit} of a higher 
percentage of cures Here, again, the 
improvement is regarded as due not 
to any betterment in the surgical 
technique, but to the fact that the 
patients are coming early instead of 
late 

Unfortunately, man} cases are not 
seen sufficient!} early to warrant 
operatne procedures Glandular in- 
\oIvement has often been allowed to 
extend to the axillae, w hen the chances 
of a successful issue are reduced 
These become inoperable cases, how- 
ever, when scattered cancerous tuber- 
cles are met with o\er large areas, 
indicating extensi\e infiltration of the 
skin, — te^ undefined limits, or, when 
the cancer has assumed the en ciiirasse 
t}pe, and has so progressed as to 
in\olve a large part of the surface 
They become especialh so when the 
internal Mscera — the li\er, the lungs, 
etc — show indications of metastasis 
Great and persistent edema of the arm 
IS considered as a contraindication 
but It should not stand as such in all 
cases 

A class of cases m which forbear- 
ance should be the rule is that occur- 
ring in old women, in w horn a cancer- 
ous growth may, without giving rise 
to serious suffering, extend o\ er 
several years — ten to twenty some- 


times \n operation m such cases 
would soon be followed by recurrence 
and earlier death 

The most important contraindica- 
tion to operation is distant metastasis 
to the internal organs A second 
contraindication is the absolute fixa- 
tion of the tumor to the thorax, 
though operation has been done on 
a few of such cases The third 
contraindication is the spreading of 
the cancer m lentil-like masses over 
the chest or cancer en cuirasse How- 
e\er, the author’s senes of 520 cases 
presents 9 exceptions to this In 1 
of these cases the woman is still liv- 
ing, se\en >ears after the operation, 
and does her own housework The 
general condition of the patient, the 
age, and the presence of other dis- 
eases must be considered, the latter 
onl> in reference to the degree ot 
de\elopment The final contraindica- 
tion IS furnished by the presence of 
in\ oh ement of the supraclavicular 
hmph-glands This, however, is a 
much debated point Finsterer 
(Deut Zeit f Chir, Bd 89, H 1-4, 
1908) 

Radical operation should be ex- 
cluded (1) when the growth is fixed 
to the thorax, (2) when the skin is 
extensnelj in\ol\ed, (3) when the 
axillar> \essels or ner\es are im- 
plicated and (4) when there are de- 
posits in the Mscera or bones In 
palliatwe operations the skin flaps 
should be so cut that the wound may 
heal b> firbt intention English 
(Pract , Sept , 1908) 

Case of cancer of the breast in 
which the patient also suffered from 
paral> sis of sensibility along the 
course of the ulnar nerve, ptosis of 
the upper lid, narrowing of the pal- 
pebral fissure, enophthalmos, a slight 
\asodilatation of the conjunctival 
vessels, and myosis The existence 
of these symptoms, termed the 
hrachio- ocular syndrome, indicates the 
localization of a metastasis at the 
le\el of the last cer\ical vertebra, 
and forms a contraindication to 
surgical intervention, because the 
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latter 'wotild be incomplete without 
extirpation of this metastasis Kiproff 
(Semame med , Mar 10, 1909) 

Encephaloid growths occurring m 
>oung women seldom warrant opera- 
ti\e procedures when at all advanced 
Their evolution is extremely rapid in 
such cases, and excision is almost 
always follow^ed by recurrence 

Characteristics of benign growths 
Occur at any age, often in the young 
Slowness of growth Encapsulated 
and not inhltrating Mobile on fascia 
and under the skin Absence of glan- 
dular enlargement Usually painless 
except in neuralgia Most frequent in 
nullipara No retraction of nipple 
Characteristics of malignant growths 
Occur usually after the age of 30 
Grow slowly and constantly if car- 
cinoma, rapidly and spasmodically if 
sarcoma Carcinoma not encapsu- 
lated and soon infiltrated, sarcoma 
is encapsulated at first and later in- 
filtrates Early attachment to the 
skin and fascia Early glandular in- 
\ ol\ ement Pam not an early but late 
symptom Usually occur in women 
who ha\e borne children Retraction 
of the nipple An irregular outline 
and induration gradually merging 
into surrounding tissue is character- 
istic of scirrhus Sherrill (Internat 
Jour of Surg, \ol xxx p 226 1917) 

Barring the above-mentioned fea- 
tures, extirpation is indicated in every 
case IMany prominent surgeons, in- 
deed recommend the remo\al of all 
benign growths, since they often be- 
come the foci for the development of 
malignant neoplasms Even w^hen 
relapses occur successively, the opera- 
tion prolongs life, tranquillizes the 
patient, and greatly decreases her suf- 
ferings When in addition the increas- 
ing proportion of cures afforded by 
modern thoroughness and antiseptic 
methods is considered, the duty of the 
medical attendant becomes imperative 

The prohibitive features enumerated 


having been eliminated by a care- 
ful examination, the supraclavicular 
spaces and axillae should be carefully 
examined for enlarged glands When 
enlarged supraclavicular or axillary 
glands are detected their influence 
upon the surrounding tissues is a 
good gauge as to their size The 
presence of pain, slight edema, stiff- 
ness, etc , should be carefully looked 
into, and, if none of these are com- 
plained of or detected, the chances 
that the glandular involvement is 
slight are very great Some surgeons 
lecommend an exploratory incision 
under anesthesia to ascertain that the 
glandular involvement before operat- 
ing is not excessive This is unneces- 
sary, since the need of such a step 
proves that the case is an operable one 

An early operation, m breast can- 
cer without glandular involvement, 
will cure in 80 per cent of all cases 
Infection of the nearest axillary 
nodes gives a lasting result in only 
25 per cent of such cases The three 
most important things to consider in 
the case of a tumor of the breast are 
first, age of the patient, second, loca- 
tion of the growth, third, whether it 
IS adherent to the surrounding parts 
An involution mastitis, the con- 
dition most difficult to differentiate 
from carcinoma, is also^ likely to 
occur about the menopause The 
site of the tumor is perhaps more 
important than the age of the pa- 
tient While cancer may appear 
anywhere on the breast, it is more 
frequently seen in the axillary than 
the sternal half of the gland and in 
the upper than the lower quadrant 
Next in frequency the part just be- 
hind the areola is involved Benign 
tumors and sarcoma are more fre- 
quently seen in the sternal half, the 
upper and inner quadrant especially 
The adhesions of the tumor are of 
still more diagnostic and also prog- 
nostic significance A tumor that is 
freely movable under the skin and 
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IS as certainlj not adherent to the 
skm IS not cancerous But anjthmy 
like adhesions causing dimpling or 
nipple retractions is of bad signih- 
cance Asjmmetrj obseried when 
both breasts are fullj exposed and 
ino\ed in all directions is a -valuable 
sign There are other points ot less 
importance, such as race and tertility 
or infertilitj of the host, which it 
they all point the same waj have a 
confirmatorj value The influence ot 
heredity should not be ignored, 
neither should it be overestimated 
W L Rodman (Jour Amer Med 
Assoc , Maj 22, 1909) 

Operation — The most promising pro- 
cedure IS that of Halsted, who con- 
tends that the pectorahs major muscle 
entire, except its clavicular portion, 
should be excised in ever} case of can- 
cer of the breast, because the operator 
IS enabled thereby to remove m one 
piece all of the suspected tissues J 
Collins Warren also emphasized the 
importance of thorough remov al of all 
suspicious tissues, including a large 
margin of the cutaneous covering ot 
the breast, a careful deflection of the 
edges of the wound, removal of the 
subcutaneous fat for a considerable 
distance around the mammary gland, 
the removal of the pectoral muscles, 
and a minute and painstaking dissec- 
tion around the sheath of the axillarv 
vessels 

The breast should first be careiullv 
cleansed and asepticized as far as pos- 
sible and the axilla shav ed and treated 
in the same manner The incision is 
then begun at the anterior axillarv 
fold, and, descending as an ellipse em- 
bracing the whole gland, is then 
brought back to the starting point 
The skin and fat of the regions trav- 
ersed should be penetrated down to 
the muscular tissues beneath, the or- 
gan being then detached from below 


upward it, progressing toward the 
axilla 

The supraclavicular region is al- 
most invariably cleansed out by Hal- 
sted at this stage, and he found that 
remov al of the supraclav icular fat and 
lymphatics is best done from within 
outw ard and from below upward 
The subclavian vein being the start- 
ing point in the dissection of both the 
infraclav icular and supraclavicular 
regions, it is unnecessary to remove 
the clavicle and useless to divide it 
By elev ating the shoulder the clavicle 
can be raised an inch or more away 
from the first rib The fingers can be 
passed from the supraclav icular to 
the infraclav icular and to the sub- 
scapular regions under the clavicle, 
and any fat in the latter region, near 
the internal or the posterior border of 
the scapula betw een the serratus mag- 
nus and subscapular muscles, which 
could not be drawn out through the 
neck, removed To excise the supra- 
clavicular tissues a vertical incision 
IS used parallel with the sternocleido- 
mastoid muscle near its posterior 
border, a few of the posterior fibers 
ot this muscle are divided and the 
junction ot the internal jugular and 
subclavian veins is exposed At the 
angle of junction of these veins the 
dissection is begun The omohyoid 
IS divided at its tendinous part, the 
tvv o bellies of this muscle being 
draw n out ot the w ay The supra- 
clav icular fossa is cleansed out or 
stripped, with very few exceptions, 
at the primary operation The rule 
should be to operate on the neck in 
ev ery case The minor as well as the 
major pectoral muscle is removed, 
the insertion of the major, and then 
its origin and the origin of the 
minor, being divided before the sub- 
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claMan \em is exposed, first at its 
inner part, and the axilla stripped of 
Its contents and its anterior A\all at 
one time from -vvithin outward and 
from abo\e downward The mass to 
be excised must always be circum- 
scribed wnth a circular or an oval in- 
cision, and an additional cut made to 
expose axillary and jugular veins 
The operation is performed in an ab- 
solutely bloodless manner In all 
cases the w^ound is grafted imme- 
diately, this is done b> cutting grafts 
from the patient’s thigh as large as or 
larger than one’s hand A single one 
of these large grafts ma> be enough 
to cover the raw surface In cutting 
a graft of this kind the skin is made 
tense by a board which the operator 
slides along the thigh just in front of 
a large amputating knife or catlm 
The graft is spread, raw side up, on a 
piece of rubber tissue, and from the 
latter is readil) transferred to the 
breast wound It is finall} covered 
with siher foil and tissue-paper, and 
need not be looked at again for two 
or more weeks 

The incision down the arm, made 
shorter and shorter, tinall> 

abandtmed The \ertic'il cut to the 
claMcle 1:3 made as ^hort ie ibihle 
and when eoiibiderable skin h ib been 
remo\ed abo\e ib omitted Not in- 
frequently the onl> ineibion of the 
skin lb the circular one surrounding 
the tumor, but, ab a rule the one or 
the other of the \ertical incisions has 
been made By means of the two 
vertical incisions, one abo\e and one 
below, the dissection of the axilla is, 
of course, facilitated Thus the tri- 
angular flap has been definitely abol- 
ished The skin of the outer flap be- 
tween the two vertical incisions is 
utilized primarily to cover com- 
pletely, without any tension what- 
ever, and redunaantiy the vessels of 
the axilla The edge of this flap is 


stitched by interrupted, buried su- 
tures of very fine silk to the fascia 
just below the first nb in such way 
that the skin partly envelops the 
large vessels Then, along the entire 
circumference of the wound, the free 
edge of the skin is sutured to the 
underlying structures of the chest 
wall, the wound being made as small 
as desirable in the process of closure, 
and tension on the upper or axillary 
part of the outer flap assiduously 
avoided Considerable traction may, 
however, be exercised on the mesial 
flap and on the lower portion of the 
outer flap Whatever the size and 
shape of the grafted defect, it should 
usually extend to the top of the 
axillary fornix Thus the thoracic or 
inner wall of the apex of the axilla 
IS alwa> s lined with skm-grafts 
The advantages of skm-grafts are 
that an almost unlimited amount of 
skin may be removed, and from his 
experience the results have been 
better the larger the areas of skin 
taken away, and the wider berth 
given the tumor Skin-grafts pre- 
sent a definite obstacle to the spread- 
ing of cancer metastasis, as the 
growth does not tend as much to 
invade the grafted area W S Hal- 
sted (Jour Amer Med Assoc, Feb 
8 , 1913 ) 

Experience has convinced the 
writer that in many instances the 
sole reason for recurrence is in- 
sufficient removal of skin, the sur- 
geon being too much preoccupied, as 
a rule m leaving enough skin to 
render possible immediate union of 
the wound margins By using a flap 
consisting of skin from the back, as 
well as large sections of the latissi- 
mus dorsi and teres major, free ex- 
cibion of skin is permitted, viability 
and high resisting power of the 
covering of the wound is insured, and 
the formation of a linear scar in the 
axilla, with consequent limitation of 
movement and compression of veins, 
IS avoided The writer advocates the 
use of his method of closure in all 
cases of breast cancer in which a 
radical operation is not contra- 
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indicated Tansini (Presse med , 
Jan 3 1914) 

In recent >ears there seems to be 
a diminution in the ratio ot cancer as 
compared with benign tumors of the 
breast Bloodgood in 1916, held that 
the relatue proportion of benign 
lesions m the breast is steadily 
changing, and the percentage of be- 
nign lesions IS on the increase He 
IS of the opinion that this change is 
associated with the shorter duration 
of the disease and that women are 
seeking advice earlier The medical 
profession itself is also concerned 

Bloodgood’s observations were based 
on the study of 1577 cases recorded in 
the surgical pathological laborator> 
at the Johns Hopkins Hospital He 
gi\es the following percentages of be- 
nign lesions 


From 1889 to 1900 32 

From 1900 to 1910 41 

From 1910 to 1913 47 

From 1913 to 1915 59 


Bloodgood also urged that inoper- 
able cases are distinctly on the de- 
crease His \ie\\s ha\e also been ex- 
pressed by Be\an and others They 
also represent the writer’s own e c- 
perience in the matter In 74 breast 
operations he found 26 to be benign 
J H Jacobson (Ohio State Med 
Jour, Sept, 1918) 

When such radical measures are not 
lequired, and a simpler operation is 
warranted hy the limits of the tumor, 
the following procedure may suffice 
The breast is carefully asepticized by 
washing, and bathed with a mercury 
bichloride solution, and the axilla is 
sha\ed and treated in the same man- 
ner An incision is then made, also 
from the axilla, but anterior to it, ex- 
tending downward and around the 
tumor, the latter being included m the 
ellipse formed, and meeting the start- 
mg point Even if the grow^th be ex- 
ceedingly small, a wide margin should 
be removed with all suspected tissue 


The knife should penetrate clear down 
to the muscular aponeurosis, from 
which the mass can easily be de- 
tached, but if the aponeurosis is 
adherent it must be remo\ed If any 
muscular fibers also show adhesions, 
the Halsted operation should be re- 
sorted to The ^ essels should be 
rapidl} caught to a\oid hemorrhage 
as the case proceeds 

Examination of the axillary ganglia 
is w^arranted in all cases, and their 
careful dissection is always indicated 
when there is the least suspicion that 
the\ ma> be m\ohed Thej are un- 
mistakably so in o\er 60 per cent of 
cases 

The writer’s method of operating 
has changed with his experience, 
tending all the time fo become more 
radical, and he has definitely aban- 
doned all flap operations The 
radical procedure is just as safe and 
he belie\es safer than incomplete 
operation, the operatne mortality 
being exceedingly small There is 
but one treatment and that is opera- 
tion the earlier and more radical the 
better He objects to the plan 
adopted most surgeons of work- 
ing rrom the sternum to the axilla 
and enumerates the advantages of 
fir&t attacking the axilla itself and 
working inward First, the axilla 
maj be so hopelessly in\olved as to 
render remo\al of the tumor worse 
than useless Second, the blood- 
\ easels can be reached and tied at 
their origin, lessening hemorrhage 
and shock Third, the axillary space 
is dissected from above downward, 
instead of from below upward, which 
IS better from both a surgical and 
pathological point of view Fourth, 
one avoids largely, if not wholly, the 
great danger of expressing and dis- 
tributing cancer cells Fifth, a dis- 
section en masse is sometimes made 
impossible if the work is begun at 
the sternum, as the heavy mass may 
pull on and break the axillary tail 
Sixth, the functional use of the arm 
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will be better, tor the reason that 
b> beginning at the axilla greater 
precision is assured It is of the 
greatest importance not to extend 
the incision onto the arm, as the 
resulting cicatrix often restricts the 
limb in Its ruture mot ements The 
successne steps of the operation as 
he performs it are illustrated One 
of the figures show s drainage-tube 
inserted, but he does not now con- 
sider this necessary Rodman (Jour 
A.mer Med Assoc, May 22, 1909) 

The wound is then to be carefully 
washed with a bichloride solution, 
after carefully arresting- all the bleed- 
ing vessels The antiseptic solutions 
used should be luke-warm, to pre\ ent 
chill, the operation being rapidl} per- 
formed in a warm room for the same 
reason The two edges of the wound 
should then be sutured, after having 
placed a dram at each end of the 
wound The whole maj then be 
dusted with an antiseptic powder or 
a diy sterile dressing applied and 
co\ered with a thick lajer of antisep- 
tic absorbent cotton, held in position 
b} adhesi\e strips or a bioad bandage 
tighth fastened around the chest 
When antiseptic precautions have 
been carefiilh carried out, union takes 
place at once The dressing should 
not be removed until the thud oi 
fourth davg to remove the drains and 
sutures These should be replaced bv 
strips of linen impregnated with 
lodotorm collodion 

W hen the operation has been done 
thoroughly -vnth removal of all 
glands of the tumor wide of its 
borders and of the aponeurosis and 
the pectoral muscles when the tumor 
IS adherent, the use of radiotherapy 
on the resultant scar serves to 
sterilize all the remaining tissues, 
and to prevent recurrence In this 
field It IS most beneficial E Villard 
and E Mounquand (Lyon med , May 
19, 1907) 


Treatment of Inoperable Cases — 
W^hen the growth cannot be removed, 
palliative measures must be adopted 
The organ must be relieved of all 
pressure, and the movements of the 
corresponding arm restricted as much 
as possible The use of morphine and 
atropine hypodermically in such cases 
IS fully warranted, the object being to 
curtail suffering, even if very large 
doses have gradually to be reached 
Locally’-, boric acid, directed over the 
giowth, and a solution of acetate of 
lead, 20 grains (13 Gm ) to the ounce 
(30 cc), sprayed over it, are useful 
procedures Local applications of 
solutions of the extract of opium or 
belladonna sometimes quiet the suf- 
fering Chloretone may be used for 
the same purpose 

Bernart recommends, as a curative 
measure in inoperable cases, inter- 
stitial injections of a solution of 
salicylic acid, 15 minims to 1 dram 
(lto4cc)ofa6 per cent alco- 
holic solution being used after strict 
antisepsis From 10 to 15 injections 
are said to produce considerable 
alleviation 

Hasse, of Nordhausen, has used 
injections of alcohol for more than 
tvvent}, 3"ears in the treatment of in- 
operable cancer, and 4 cases of this 
kind in his practice are now cured He 
uses the same method in cancer of the 
breast, and believes that cure could be 
effected in these cases by surrounding 
the breast with cicatricial tissue by 
means of alcohol injections It is 
preferable, however, to extirpate the 
breast and treat recurrences by the 
injections In this manner he ob- 
tained radical cure in a case declared 
inoperable by Volkmann Vulliet, of 
Geneva, Kuh, of Chicago, Young, of 
Bloomington, and others have also 



MAMMARY GL\XD, L\CT\TIO\, DISORDERS OF (\PPLEGATE) 


567 


obtained good results from this 
method Hassel used alcohol diluted 
one-half or e\en more with \ery 
sensitne patients, ha\ing iound it less 
painful, while equalh eftectue One, 
or at most two, injections are made 
at a time, draw ing the breast out and 
inserting the needle in such a manner 
as to cause the alcohol to penetrate 
into the retromammari cellular tissue 
beyond the middle of the gland The 
contents of the s\ nnge should flow 
out gradually on gentle pressure ot 
the piston If there is resistance it 
should be withdrawn a little and the 
point reinserted sidewise in another 
direction In this w a\ the retromam- 
mary space IS filled with the alcohol, 

4 to 10 c c (1 to fluidrams) for 
small tumors and 10 to 20 c c (2^ to 

5 fluidrams) for larger ones One 
must be careful to keep well in the 
space behind the tumor After the 
needle is first introduced it should be 
withdrawn to see if an)^ blood flows 
out of the needle-hole, showing that 
the needle has penetrated a blood- 
vessel If It has, the springe must be 
cleansed and inserted in another place 
The injections are made once or twice 
a week at first, and then later once in 
two or three weeks These injections 
are, unfortunately rather painful 

The local use of zmc chloride, after 
devitalizing the sensitue tissues with 
potassium hydrate, has recently 
(1918) been revamped with success 
by C W Strobell (See also Cancer, 
Vol II) 

Another method w'hich has afforded 
encouraging results is the use of the 
Rontgen rays This and other meth- 
ods of treatment are reviewed in the 
article on Cancer, in Volume II 

Occasionally one will see some re- 
markable instances of advanced dis- 


ease yielding to the X-rays The 
best results are to be round by 
prompt and energetic treatment It is 
difficult to state the actual worth of 
the X-ray immediately after a pri- 
mar> operation as a prophylactic 
New comet (Penna Med Jour, Nov, 
1909) 

The application of the Rontgen 
rays will at times cause a disappear- 
ance of both small and extensive 
areas of both recurrent and meta- 
static carcinoma, the disease can 
at times be made to disappear when 
It covers the greater portion of the 
chest In at least one case there 
seemed to be produced some con- 
stitutional condition which led to the 
rapid disappearance of carcinomatous 
tissue that had not even been exposed 
to the rajs The additional adminis- 
tration of thyroid gland in small 
doses seems to aid materially in the 
cure of the disease Pfahler (Surg, 
Gjnec, and Obstet , Jan, 1914) 

Direct application of radium is yet 
m the experimental stage, but it has 
been praised bv a number of authors, 
including W ickham, of Pans , Kelly, of 
Baltimore, and others, but for super- 
ficial neoplasms It is being gener- 
all^- recognized, however, that, inas- 
much as the X-rav s giv e better 
results, on the whole, while entailing 
a ver> small outlav, as compared with 
the high cost ot radium the use of the 
latter is being abandoned by many 
surgeons in favor of the former 

TUBERCULOSIS OF THE 
BREAST 

There are two characteristic vari- 
eties of mammary tuberculosis the 
disseminattd nodular form and the 
confluent 

The nodular v ariety is characterized 
by the development of single or mul- 
tiple hard nodules, only slightly pain- 
ful and at first non-adherent to the 
skin The process is exceedingly 
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chronic, and only after the lapse of 
several years do the nodules break 
dow n and form suppurating fistulae 

Tuberculosis of the male breast 
presents at first as a nodule of rather 
farm consistence, freely movable and 
situated usually in the upper and 
outer quadrant It may be painful, 
while in some cases pain is entirely 
absent until a concomitant inflam- 
matory condition ensues Pam may 
also be complained of in the arm of 
the affected side The growth may 
remain small for weeks, months, or 
e\en years (Scudder’s case, five 
years), when caseation and soft- 
ening occur with suppuration and 
the formation of one or several si- 
nuses, the mam characteristic of 
which seems to be a tendency to per- 
sist Resseguie (Albany Med An- 
nals, Sept , 1909) 

The confluent \ariet;y is character- 
ized by a more acute onset, greater 
pain, and rapid enlargement of the 
breast It is more common than the 
nodular variety Retraction of the 
nipple has been reported in 2 cases 
If the disease extends, to the axillary 
glands, it pursues a much moie rapid 
course than in the mammar\ gland 
Occasionally the tuberculous pioces^ 
leads to the formation of a cold ab- 
scess, but this IS rare, and ne\et 
occurs before puberty 
SYMPTOMS — The symptoms of 
tuberculous mastitis are pain and 
tumor The tumor may consist of one 
or more nodules, firm, hard, and 
freely mo\able with the gland The 
skin may be freely movable o\er the 
giowth, but frequently is attached 
The nipple may or may not be re- 
tracted, and occasionally the entire 
breast becomes involved in one large, 
nodular, unyielding, brawny mass 
The diagnosis is usually difficult, and 
is most important when the differen- 
tiation between tuberculosis and car- 


cinoma is imperative Under certain 
conditions it is impossible to distin- 
guish them clinically The infallible 
means of differentiation are the micro- 
scope and bacteriological culture 
The axillary lymphatics are enlaiged 
in three-fourths of all secondary 
cases, in other instances axillary in- 
volvement may be apparently absent, 
occasionally cervical glands are also 
infected 

Tuberculosis must, as a rule, be 
differentiated from carcinoma The 
mere presence of a hard nodule 
speaks for either condition The age 
IS, as a rule, rather advanced in both 
cases When fistulae are present, 
especially if tuberculosis is elsewhere 
to be found, a fairly certain diag- 
nosis may be made The most cer- 
tain method is the inoculation of 
animals with the fluid obtained from 
the open lesions E Braendle (Beit- 
rage z klin Chir, Bd 1, Surg, 
Gynec , and Obstet , Dec , 1906) 

ETIOLOGY — Of the cases of 
tuberculosis of the mammary gland, 
89 6 per cent occur in females The 
disease is most common between the 
ages of 20 and 35 Mammary tuber- 
culosis may be primary, depending on 
infection through the milk-ducts or 
fissured nipples, or secondaiy, the 
disease extending from contagious 
foci in the chest, but extension from 
surrounding structures is the com- 
moner method 

TREATMENT — The treatment of 
primary mammary tuberculosis con- 
sists in complete removal of the breast 
and axillary glands In the rare cases 
of cold abscesses these may be 
aspjrated and iodoform emulsion 
injected 

The entire breast, as well as the 
axillary glands of the diseased side, 
should be removed Only in a few 
cases, where single circumscribed 
nodules are present, may a partial 
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extirpation be done In 10 of the 
writer’s cases a complete amputation 
was done, the patients being able to 
go home in eight to fourteen dajs 
E Braendle (Beitrage z klin Chir 
Bd 1, Surg, Gynec, and Obstet*, 
Dec, 1906) 

While excision of the breast and 
cleansmg of the axilla is the treat- 
ment of choice in a large number ot 
cases of tuberculosis of the breast, 
there are also cases with superficial 
and subcutaneous localization, but no 
lymphatic reaction, in %\hich evacua- 
tion by aspiration and injection of a 
modifying fluid, or else cauterization 
with the thermocautery, ought to 
used, before taking up the more radi- 
cal operation of excision of the breast 
St Jacques (Med Rec , Feb 27, 
1909) 

Operative treatment almost prom- 
ises permanent cure in primary cases 
In secondary forms prognosis de- 
pends entirely upon activity, loca- 
tion, and extent of the primary focus 
In future the writer would advise 
excision of a tuberculous mass in the 
breast of a young woman, with ex- 
ploration of the axilla for pal- 
pable lymph-nodes In older women 
simple amputation, with excision of 
axillary nodes, is the best method 
Tubercuhn should be given, as it 
may perhaps aid nature in over- 
coming any small focus which might 
escape the knife Conservatism is ex- 
pressed rather in limiting the ex- 
cision than in discarding operation 
J B Deaver (Amer Jour Med 
Sci, Feb 1914) 

SYPHILITIC TUMORS 

Gummata of the breast are not, ac- 
cording to Bissell, as rare as the 
authorities would lead us to infer, and 
such late syphilitic lesions can be 
quite easily differentiated by care- 
ful diagnosis Many breasts sacnhced 
in the belief that the> were cancerous 
could have been saved by the proper 
diagnosis In case of doubt an at- 
tempt should be made by the quirk 


method of treatment to exclude abso- 
lutely the possibilitj of the tumor 
being sjphilitic 

Gummatous tumors develop slowly 
and painlesblj , they ulcerate and dis- 
charge much earlier than cancerous 
nodules, thej are free from nodules 
early in their course, the nipple, as 
a rule, is not retracted, and the lymph- 
glands near may not be enlarged 
TREATMENT —The best treat- 
ment is by means of injection of the 
arseniosahcylate of mercury, 34 grain 
(0016 Gm ) of which is given every 
third day until the tumor begins to 
disappear, combined, if it be needful, 
vv ith the internal administration of 
iodide of potassium 

LACTATION, DISORDERS OF 
AGALACTIA — Absence of the 
mammary^ secretion after parturition 
The term is generallv understood as 
meaning defectiv e lactation, espe- 
cially as to quantity 

Symptoms — ^Absence of the mam- 
mary secretion after labor is rarely 
observed The appearance of milk 
may be delajed dajs and even 
vv eeks, but ev idence of functional 
activ ity usuallv appears, although fre- 
quently the quantity secreted is in- 
sufficient or the quality of the milk is 
not of a character to afford sufficient 
or proper nourishment to the infant 
Deficiency of secretion may occur 
from the start and continue through- 
out the entire period of lactation, or 
it mav be normal in amount at first 
and graduallv diminish 

Etiology — Heredity is a promi- 
nent factor in case of true agalactia 
Puech has reported the case of a 
woman who had given birth to 13 
children but whose breasts though 
noi mal, had nev er yielded milk Her 
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mother, who had given birth to 23 
children, had likewise been absolutel-y 
sterile as regards the secretion of 
milk 

General ill health in which anemia 
plays the leading role is the most fre- 
quent cause of retarded, defective, or 
imperfect lactation Lack of confi- 
dence, on the part of the mother, of 
her ability to nurse , excitement, 
fatigue, highl\ spiced food, overfeed- 
ing, and insufficient sleep may be 
mentioned as the most frequent 
auxiliaij factors 

Injudicious dressing whereby the 
mammae are compressed, the pressure 
interfering with their circulation and 
proper nutrition, is a frequent cause 
of deficient lactation Advanced age, 
especially in women who have suf- 
fered frequently from miscarriages, 
may also be included among the 
etiological factors The habit of 
weaning early or avoiding lactation 
tends to cause atrophy of the breasts 
and to repress the lacteal secretion 

Prolonged suckling, specific affec- 
tions, and iodide of potassium are also 
considered as causes of mammar\ 
atroph\ , and, therefore, of deficient 
lactation 

Intercurrent affections, especialh 
when acute, frequently arrest the flow 
of milk High fe\er, when tempoiaiy, 
usually causes diminution of the se- 
cretion for the time being, and it ma\ 
act as the primary factor of gradual 
cessation 

Pathology — When there is total 
absence of mammary secretion, both 
breasts are usually affected When 
the secretion is only defective, the 
involvement of the glands in the 
pathogenic process, local or general, 
IS usually unequal, one mamma being 
less productive than the other Large 


breasts, owing to the quantity of adi- 
pose tissue present, are more likely to 
be agalactic than the smaller and thin- 
ner ones The ducts and glands are 
usually found deficient in number and 
size, while the adipose tissue or the 
fibrous stroma is unduly abundant 

Treatment — ^The first indication 
IS carefully to inquire into the 
cause of the condition In the major- 
ity of cases there is general deficiency 
in the performance of metabolic proc- 
esses, due to general physical apathy 
The patient should, therefore, be pro- 
\ ided with nutritious food and appro- 
pi late tonics, especially strychnine, 
which is peculiarly effective in these 
cases 

The bowels should be regulated by 
proper dieting and massage or exer- 
cise rather than by laxatives, and it is 
highly desirable that there should be 
at night uninterrupted sleep for six 
hours for mother and child 

Galactagogues are \alueless in the 
majority of cases, most of them ex- 
erting practically no influence upon 
the gland Occasionally a slight 
stimulating effect may be noted, but 
this lasts only a short time, and the 
organ soon lapses into its former 
torpor 

Beer, ale, porter, and other malt 
liquors, especially alcoholic beverages, 
are more huitful than beneficial, and 
what improvement may show itself is 
due mainly to the confidence in the 
beverage taken, through the agency 
of autosuggestion The quantity of 
milk may be increased, but its quality^ 
is compromised, especially when poor 
beei is consumed by the mother It 
encourages the production of fat at 
the expense of the casein or milk- 
sugar Pure malt may be substituted 
with great advantage 
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Probably the most satisfactory 
among the galactagogues is jaborandi 
The fluidextract or the tincture may 
be given in ^-fluidram (2 c c ) doses 
The active perspiration and salivation 
produced are objectionable, however, 
while the effects of the remedy are 
not lasting 

Castor-oil leaves ha-ve always borne 
considerable reputation A decoction 
is made by boiling well a handful of 
them in 3 to 4 quarts of pure water 
The breasts are bathed with this de- 
coction for fifteen to twenty minutes 
Part of the boiled leaves is then thinly 
spread over the breast and allowed to 
remain until all moisture has been 
removed from them by evaporation, 
and probably, in some measure, by 
absorption The procedure is re- 
peated at short inter\ als until the milk 
flows upon suction by the child, which 
It usually does in the course of a few 
hours (Routh) 

Galega is credited with galactagogue 
properties, to 1 dram (2 to 4 Gm ) 
of the dried leaves or, better, the 
aqueous extract being gi\en daily 

Electricity sometimes proves effect- 
ive A mild current (3 to 5 milli- 
amperes is passed every 2 or 3 hours 
through each breast after carefully 
wetting the sponges in salt-water 
and applying them on each side of 
the gland 

In cases of recent delivery m 
which the supply of milk is quickly 
diminished, +he writer injects 1 cc 
(16 minims) of the mother’s own milk 
subcutaneously, under strict asepsis 
This IS repeated in 2 dajs, and if 
necessary, in S days again Results 
are certain C H Duncan (N Y 
Med Jour, Jan 6, 1917) 

Artificial suction, with the breast- 
pump and massage are greatly used 
Thyroid gland is often helpful 


As to the diet, it should be as gen- 
erous as the patient can digest There 
IS little to be gained by the common 
practice of prescribing 2 or 3 ext’^a 
meals a day A little broth or a glass 
of malted milk or plain milk between 
meals and at bedtime, however, is ad- 
vantageous The milk supply as well 
as the general health of the woman 
will depend more upon what she 
digests and assimilates than upon the 
amount of food taken into the stom- 
ach Three daily meals, with, at most, 
the additional liquid stated, will gen- 
erally be better than 5 or 6 meals 
The difficulty in digesting milk, of 
which many patients complain, is, for 
the most part, imaginary If taken as 
a part of the meal and not in addition 
to It, it will, as a rule, be well borne 
Frequently patients who cannot use 
cold milk can take it hot without 
difficulty 

The secretion of milk is said to be 
greatl)- diminished by fatty food A 
\egetable diet reduces the proportion 
of butter and casein and diminishes 
the sugar A meat diet has the oppo- 
site effect Systematic nursing with 
strict observance of stated intervals is 
essential for its influence upon both 
the quantity and quality of the milk 
secretion (Charles Jewett) Lobster, 
when available, is probably one of the 
gieatest milk producers in the dietary 

POLYGALACTIA —Polygalactia, 
or excessn e secretion of milk, cannot 
be considered a pathological condi- 
tion, except when it is exhausting the 
strength of the patient or when the 
profuse production of milk continues 
long after lactation has been sus- 
pended The normal production in 
health approximates 3 pints in the 
twenty-four hours Instances have 
been reported in which as much 



572 


MANGANESE 


as 7 quarts were secreted daily (de 
Mussy) It IS evident that such a 
degree of hypersecretion need not be 
reached before emaciation, anemia, 
and even hectic symptoms appear 
This is especially apt to be the case 
when loss of appetite attends the case 
— ^not an unusual feature 

Treatment — The active produc- 
tion of milk should be as much as 
possible arrested, but not too sud- 
denly In mild cases suckling should 
be gradually abandoned, the infant be- 
ing increasingly nourished with arti- 
ficial foods, and tonics be administered 
to the patient In the mean time the 
breasts should be moderatel> com- 
pressed with a breast binder Moder- 
ate compression in many instances is 
all that IS required, together with r&- 
striction in the amount of liquids 
consumed 

As soon as the child can be weaned, 
iodide of potassium can be employed 
m increasing doses, beginning with S 
grains (0 3 Gm ) three times a day 

The applications of a belladonna 
plaster or a weak solution of atropine 
— also camphorated oil — tend to re- 
duce the excessive secietion, but there 
IS always the danger of causing its 
cessation, so that the better plan is to 
compress the breasts moderately and 
administer in moderate doses inter- 
nally Rochelle salts As a tonic 
Mariam’s coca wine can advanta- 
geously be employed, a wineglassful 
being given between meals Cocaine 
and mint have also been recom- 
mended, but the danger of cocaine 
habit should always be borne in mind 

When the accumulation of milk 
cannot be sufficiently curtailed, the 
breast should be firmly compressed, 
withdrawing milk only when abso- 
lutely necessary 


GALACTORRHEA— The contin- 
uance of milk secretion, with constant 
flow between the nursing periods, is 
usually the result of poor health and 
requires removal of the cause with 
tonics, etc , and local measures such 
as are recommended for polygalactia 

John C Applegate, 
Philadelphia 

MANGANESE — Manganese (man- 
ganum) in the metallic state is not used 
m medicine 

PREPARATIONS AND DOSE— The 
official preparations of manganese are the 
following — 

Mangam dioxidum prcecipitatum^ U S 
P (precipitated dioxide of manganese, 
black oxide of manganese), contains 
chiefly manganese dioxide [Mn 02 ] with 
small amounts of other manganese oxides, 
and occurs as a heavy, black, fine, 
odorless powder, insoluble in water or 
alcohol, but soluble in hot mineral acids 
Dose, 3 to 10 grams (0 2 to 0 6 Gm ) in 
pill form 

Mangam hypopliosphis N F (man- 
ganese hypophosphite) [Mn(PH 202 ) 2 + 
HjOJ occurs as a pink, crystalline powder, 
soluble in 6 6 parts of water Dose, 1 to 
5 grains (0 06 to 0 3 Gm ) 

Mangam sidphas, N F (manganese 
sulphate) [MnS 04 + 4 } I 2 O], occurs in 
transparent pale-rose effervescent prisms, 
and has a bitterish astringent taste, solu- 
ble m 0 7 part of water Dose, 1 to 5 
grains (0 06 to 0 3 Gm ) in pill form 

Pota^sn per uanganas, U S P (potassium 
permanganate) LKMn 04 ], occurs in dark- 
purple, slender, opaque prisms, and has 
a blue, metallic reflection, and a sweet 
taste, with astringent after-taste, soluble 
in IS parts ot cold and in 3 parts of boil- 
ing water It is incompatible with all 
oxidizable substances, paiticularly organic 
ones For pills it should be triturated with 
kaolin and massed with petrolatum With 
glycerin permanganate ^solutions form a 
violent explosive Dose, 1 to 2 grains 
(0 06 to 013 Gm ) m pill form 

Syrupus hypophosphitum compositus, N 
F (compound syrup of hypophos- 
phites), contains gram (0(X)8 Gm) 
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of manganese hypophosphite in each 
fluidram (4 c c ) Dose, 1 to 4 fluidrams 
(4 to 16 c c ) 

Liquor fern peptonati cum mangano, N 
F (solution of iron peptonate with man- 
ganese), an agreeably flavored, non- 
styptic solution, represents about 04 
per cent of metallic iron and 0 2 per 
cent of manganese in the form of pep- 
tonates, and contains about 25 per cent 
of alcohol Dose, 1 to 4 fluidrams (4 to 
16 c c ) 

Syrupus fern et mangani lodidi, N F 
(syrup of the iodides of iron and man- 
ganese), every IS minims (1 cc) of 
which represent lj4 grains (0 1 Gm ) of 
ferrous iodide and gram (003 Gm ) of 
manganese iodide Dose, IS minims 
(1 cc) 

PHYSIOLOGICAL ACTION —Man- 
ganese salts are absorbed from the ali- 
mentary tract only in small amounts — 
insufficiently to cause acute general toxic 
symptoms even after large doses In- 
jected hypodermically in animals, how- 
ever, they produce distinct nervous and 
circulatory effects According to Lasch- 
kewitz, the organic salts of manganese 
in moderate doses, given subcutaneously, 
slow the heart rate, lower the blood- 
pressure, and induce paralytic phenomena 
After death from manganese poisoning 
the heart was found dilated and did not 
respond to electrical stimulation In a 
case of acute poisoning m the human 
being, however, Phillips found the heart 
arrested in systole Kobert observed 
that intravenous injection of manganese 
salts first transiently stimulated the vaso- 
motor center, then paralyzed it, later, 
the heart itself was depressed and finally 
paralyzed The cardiac nervous mecha- 
nism suffered first, and later the muscle 
After massive toxic doses of manganese 
compounds, death is preceded by epilepti- 
form convulsions 

Manganese, like iron, is eliminated 
mainly by the intestinal epithelium, and 
in less amount by the kidneys 

POISONING 

ACUTE MANGANESE POISONING 

— In excessive doses manganese causes 
gastroenteric inflammation, hemorrhagic 
nephritis with bile and albumin in the 
urine (but no manganese), and death 


CHRONIC MANGANESE POISON- 
ING — Emden reported 5 cases of poison- 
ing among workers m manganese, through 
inhalation of the dust, and \on Jaksch 
recorded 3 similar cases, m which the 
symptoms were irrepressible laughing and 
crying spells, muscular weakness and tre- 
mor of the lower extremities, exaggerated 
patellar reflex, a peculiar spastic gait, 
changed facial expression, and scanning 
speech 

Treatment of Poisomng — Von Jaksch 
recommends hydrotherapy, galvam^iation, 
faradisation, exercise, and the use of the 
high-frequency current 

THERAPEUTICS — Manganese dioxide 
has at times proven useful in functional 
amenorrhea, especially when due to ex- 
posure to cold, and in membranous 
dysmenorrhea, in doses of 2 grains (0 12 
Gm ), given in pill or capsule, four or 
fi\e times daily A H Smith found the 
vertical headache of cases ot dysmenor- 
rhea relieved by two or three doses 

In anemia and chlorosis manganese is 
considered by many beneficial, especially 
when combined with iron, as in the solu- 
tion of iron peptonate with manganese 
(N F ), given in the dose of a dessert- 
spoonful or tablespoonful three or four 
times a day, either alone or in milk 

In scrofula and debility due to chronic 
suppurative disease the s> rup of the 
iodides of iron and manganese (N F ) is 
considered useful 

In gastralgia and pyrosis administra- 
tion of the dioxide in doses of 10 grams 
(0 65 Gm ) has been recommended by 
Leared * 

Potassium permanganate may be used 
with advantage as an antidote in mor- 
phine, phosphorus, and snake-bite poison- 
ing In 1884 B Smith demonstrated its 
efficiency in morphine poisoning by taking 
5 grains (03 Gm ) of morphine sulphate 
and a few seconds afterward 8 grains (0 5 
Gm ) of potassium permanganate without 
suffering any narcotic effect An equal 
quantity, grain for gram, of permanganate 
IS antidotal In cases of poisoning by 
opium (including laudanum) or the un- 
combined alkaloid morphine, acidulation 
of the antidotal solution with dilute sul- 
phuric acid or white wine vinegar is ad- 
vised, in order that the insoluble mor- 
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phine may be convertea into a soluble 
salt 

In phosphonas poisoning the perman- 
ganate IS a fairly dependable antidote 
After washing out the stomach a pint 
(500 c c ) of a 0 1 per cent solution should 
be introduced and allowed to remain 
(Hagnos) 

In snake-bite poisoning 20 minims (1 25 
c c ) of a 2 per cent solution, freshly pre- 
pared, should be injected subcutaneously 
in 2 or more places, and especially into 
the orifices made by the fangs It is a 
chemical, not a physiological, antidote, 
and does not preclude the use of anti\enin 

Externally, potassium permanganate in 
solutions of 2 to 10 grains (012 to 0 6 
Gm ) to the ounce (30 c c ) of water is 
valuable as a deodorizer and disinfectant 
for sloughing wounds, cancerous growths, 
ulcers, gangrenous areas, ozena, bromi- 
drosis, etc In a 2 to 5 per cent solu- 
tion Its use IS advised in leucorrhea, and 
in a 1 to 2 per cent solution as an injec- 
tion in gonococcal urethritis In condi- 
tions causing a foul breath dilute perman- 
ganate solutions may be used as a mouth 
wash or spray 

Popoff found a 1 2000 permanganate 
solution useful for relieving rebellious 
toothache due to dental canes One table- 
spoonful wHb taken into the mouth every 
half-hour and held on the affected side 
for several minutes W M Barton simi- 
larly points out that 1 2500 or 1 5000 
solutions, used in irrigations of the 
urethra, produced anesthesia of the 
mucous membrane of this canal, this pro- 
cedure IS us^d by him to reduce local 
sensitneness prior to the passage of 
sounds 111 cases of urethral stricture 

W and S 

MANIA See Psychoses 

MASTITIS. See Mammary 
Gland 

MASTOID PROCESS, DIS- 
EASES AND SURGERY OF See 

Middle Ear, DisE'Vses of 

MEASLES — DEFINITION — 
Measles — morbilh or rubeola — is an 
acute, infectious, contagious disease 
generally met with in children 


SYMPTOMS — Measles runs a less 
variable course, as a rule, than does 
scarlet fever and some other infectious 
diseases Very mild cases sometimes 
occur, however, while the disease occa- 
sionally runs a very severe course In 
rare instances a malignant type is en- 
countered Among 115 cases Carr 
found the average duration of the dis- 
ease when uncomplicated to be twenty- 
six days from the prodromal symptoms 
to the end of desquamation The 
period of incubation of measles is 
about twelve days 
Measles usually begins gradually with 
feverishness, sneezing, coryza, suffu- 
sion of the eyes, and photophobia Oc- 
casionally a chill followed by a high 
temperature is the initial symptom 
Within twenty-four hours after the 
advent of the first symptoms a cough 
of peculiarly hard, dry character ap- 
pears and the attack presents all the 
symptoms of a catarrhal cold The 
coryza, however, is more marked than 
that of an ordinary cold The fever 
often falls somewhat aftei the first 
day, a fact which may throw the 
physician off hib guard The coryza 
and cough, howe^ er, do not cor- 
respondmgl> dimmish with the fall ot 
the temperature, hut usually increase 
The eruption appears on the side of the 
face and is usually first seen on the 
afternoon of the fourth day and is 
accompanied by increased fever The 
eruption may appear as early as the 
second day, particularly in young chil- 
dren, and IS, in rare instances, delayed 
to the fifth or sixth day Drowsiness is 
not uncommon dunng the stages of in- 
vasion, but there are no characteristic 
constitutional symptoms 
A distinct loss of weight has been 
observed by some authorities on the 
fourth and fifth da)^ after exposure 
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This IS known as Meunier’s sign As 
described by that observer, it consists of 
a progressive loss of weight of about 
ounces each day from, the fourth 
day of the exposure to the onset of 
symptoms 

Koplik has described a symptom 
which he believes to be of great value 
in making an early diagnosis of measles 
On the first day of invasion he has 
found that an examination of the buccal 
mucous membrane in a good light will 
reveal a scattered eruption consisting of 
small, irregular spots of bright-red 
color in the center of each of which is 
a minute, bluish-white speck This he 
regarded as pathognomonic of measles 
Most authorities now put much reliance 
upon this symptom The spots are most 
abundant along the line of the molar 
teeth 

Koplik’s spots do not in\anably 
accompany or precede measles, but 
the writer has always found m cases 
which proved to be measles peculiar 
whitish efflorescences on the tonsils, 
punct’ate or linear, about 3 mm long 
This IS a reliable sign and the 
earliest one of oncoming measles It 
seems to be of the same nature as 
the Koplik spots, but it appears first 
and sometimes exclusively on the 
tonsils Grumann (Munch med 
Woch , Jan 20, 1914) 

The temperature will occasionally be 
found at 103° or 104° on the first day 
but it is usually not above 102° The 
fever does not ordinarily range as high 
m measles as in scarlet fever Not in- 
frequently after a sharp rise on the first 
day the temperature falls on the two 
following days, but increases as the 
eruption appears and reaches its height 
on the second day of the eruption 
From that time it gradually falls, and 
becomes normal between the seventh 
and ninth days of the disease Not in- 
frequently there is a sudden fall on the 


sixth or seventh day, forming almost a 
crisis The fall of the temperature 
after the initial rise on the first day is 
sometimes so deaded as to lead to error 
in diagnosis The possibility of such a 
fall IS always to be considered The 
fever and other constitutional symptoms 
are usually at their height when the 
eruption has reached its fullest de\ elop- 
ment on the fifth or sixth day of the 
disease 

The rash usually appears on the after- 
noon of the fourth day, but in some 
cases IS seen on the third day and m 
others is delayed until the fifth day It 
IS first seen on the temples and sides of 
the face, on the neck, or behind the ears 
When It first appears it commonly con- 
sists of small red spots having no 
stnctly characteristic appearance They 
rapidly increase in size and form small 
macules or verv slightly elevated pap- 
ules on a slightl} reddened base with 
normal skin betw een They are arcular 
or crescentic in shape, and, being hyper- 
emic in nature, disappear on pressure 

As the eruption develops it tends to 
become confluent in places, particularly 
on the face, where it assumes a blotched 
appearance There is usually a certain 
amount of edema, particularly about the 
cheeks and eyes, which farther tends to 
change the appearance of the patient 
The eruption usually reaches its height 
at its first site of appearance at the end 
of thirty-six hours , it remains station- 
ary for about two days, and then 
rapidly fades away It extends over 
the body somewhat slowly, appearing 
on the trunk and limbs on the second 
day 

The wrists and backs of the hands are 
commonly the points to be last involved 
W^hen at its height in these places 
the rash is sometimes partially faded on 
the face and neck On the first day the 
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spots form simple macules, but later 
they become flat papules that can be 
readily felt by the fingers and are 
sometimes almost shotty to the touch 
The rash commonly presents its most 
typical appearance on the chest 
The t 3 ?pical rash of measles is fre- 
'quently accompanied by miliary vesicles 
and in rare cases petechiae appear Oc- 
icasionally the rash, instead of assuming 
the usual hyperemic form, becomes 
'distinctly hemorrhagic This may occur 
m limited areas or may extend over the 
"whole body In the latter case it pre- 
sents the type known as “black measles,” 
a condition extremely rare in pnvate 
practice It indicates a severe form of 
the disease, but is not generally fatal, 
as IS popularly supposed The spread of 
the eruption is sometimes extremely 
rapid, the whole body being covered in 
a few hours, but this is rare In other 
rare instances the rash is so slight and 
of such short duration as to be almost 
overlooked The constitutional symp- 
toms in such cases are, as a rule, cor- 
Tcspondingly mild Occasionally in 
malignant cases, marked by sudden 
or severe initial symptoms, the rash 
scarcely makes its appearance or is 
greatly delayed 

The constitutional symptoms reach 
their height during the stage of erup- 
tion, being usually at a maximum on 
the sixth day of the disease They then 
remain stationary for about two days, 
when the fever abates and all the symp- 
toms begin to subside This sometimes 
occurs so suddenly on the sixth or 
seventh day as to form a crisis This, 
however, is not the rule 

Albuminuria is not infrequent in the 
febrile stage, but nephritis is rare The 
diazo reaction is found in about 80 per 
cent of the cases Leucocytosis occurs 
dunng the incubation period, and 


reaches its maximum during the stage 
of invasion As the eruption appears 
the leucocytosis subsides, and a normal 
count may be expected on the fifth day 
of the eruption Leucoc 3 rtosis later in 
the course of the disease means a com- 
plication 

In 14 children whose blood was 
exanjined dunng the incubation 
period of measles there was noted 
a pronounced reduction of the white 
corpuscles, fully four and one-half 
days before the eruption and three 
and one-half days before Koplik’s 
spots were manifest Two or three 
days before the eruption the leu- 
cocyte count was increased In 1 of 
the cases the period of incubation 
was sixteen and in another twenty 
days Resemblance between measles 
and serum sickness pointed out 
Hecker (Jour Amer Med Assoc , 
from Zeit f Kinderheilkunde, Bd 
11 , No 1, 1911) 

Urobilinuna occurred in all but 4 
of 51 cases, that is, in 92 per cent 
It rarely lasted more than a few 
days and was usually mild, never 
reaching the intensity of the urobil- 
inuna m scarlet fever When it was 
protracted there was always some 
complication justifying the assump- 
tion of insufficiency of the liver 
Rach and Reuso (Zeit f Kinder- 
heilk, Bd ii, Nu 6, 1911) 

There is an early change in the 
blood-picture in measles which may 
be taken as the first evidence of the 
infection It consists in a change 
from the ordinary lymphocytic pre- 
dominance which exists normally in 
infants’ blood to a relative increase 
in the percentage of neutrophilic 
cells The diminution in the lym- 
phocytes far exceeds that of the neu- 
trophiles, so that there is a complete 
reversal of the blood-picture Lucas 
(Amer Jour Dis of Children, Feb , 
1914) 

During the height of the disease the 
patient presents a very characteristic ap- 
pearance The face is covered by a 
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patdiy eruption and is swelled and 
edematous , the eyes are red and sensi- 
tive to the light and are filled with a 
mucus or mucopurulent secretion, the 
nose IS swelled and discharges a similar 
secretion, there is a dry, metallic, and 
very troublesome cough, the tongue is 
coated, the appetite is completely lost, 
the bowels are frequently relaxed, the 
child lies m a heavy and stupid condi- 
tion, but IS restless and irntable when 
disturbed The glands at the angle of 
the jaw are often enlarged, and not in- 
frequently the postcervical glands, also 
As the fever subsides, the cough 
rapidly changes its character, becoming 
looser and less irritating It frequently 
disappears within a week, but sometimes 
the evidences of bronchitis continue, and 
the cough proves a troublesome symp- 
tom for several weeks In most cases 
the photophobia subsides rapidly, but 
the eyes are prone to remain weak and 
watery If strong light is admitted too 
soon a mild but very troublesome and 
persistent form of conjunctivitis may 
result Other symptoms usually subside 
rapidly , the child becomes brighter and 
less irritable, the appetite returns, and 
evidences of illness soon disappear 
Desqtiamation begins as soon as the 
eruption has faded, and follows the 
order of its appearance It rarely 
continues more than ten days in any 
given area, and may be of much 
shorter duration It is most intense 
where the eruption has been most in- 
tense It occurs in fine, branny scales 
quite unlike the lamellar desquama- 
tion of scarlet fever It is often so 
slight as to be completely overlooked, 
particulaily when inunctions of the 
skin have been carefully used Des- 
quamation IS usually completed in 
from twenty to twenty-four days 
after th§ onset of the disease 


IRREGULAR FORMS —Measles 
is capable of assuming very irregular 
and atypical forms Such irregular 
types are most common in children 
under 3 years Nevertheless, in a 
given number of cases a much larger 
proportion of measles cases will run 
a typical course than will a similar 
number of cases of scarlet fever 

Mild Typa — ^The disease may be 
extremely mild, the eruption being 
faint, the fever slight, and all the 
symptoms mild Such cases present 
no variation from the usual type ex- 
cept that of mildness in degree Al- 
though the catarrhal symptoms may 
be slight, the diagnosis of morbilh sine 
c atari ho should be made with extreme 
hesitation 

Severe Type — A severe form is 
sometimes seen, marked by unusually 
high temperature, intense eruption, 
and severity of all the symptoms 
Except in young children, the un- 
complicated disease, even when of 
severe type, is rarely fatal But it 
should not be forgotten that a tem- 
perature that reaches an unusually 
high point or continues unabated as 
the eruption fades is usually due to 
some complication, commonly pul- 
monary Any marked variation from 
the usual type demands particular 
attention, for it commonly indicates 
a complication 

Malignant Type — Malignant mea- 
sles, marked by intense and over- 
whelming symptoms from the outset, 
is fortunately rare outside of institu- 
tions The same is true of hemor- 
rhagic, or black, measles 

Relapse in measles is extremely 
rare and is, m fact, of doubtful oc- 
currence A secondary rise in tem- 
perature after a normal fall indigates 
a complication 
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ETIOLOGY —Measles is doubt- 
less due to bacterial action, but no 
specific micro-organism has yet been 
positi^elj^ identified Its vitality is 
idently small, though it must be ex- 
tremely diffusible, for measles is the 
most contagious of the infectious dis- 
eases, except small-pox 

The writer has described gram- 
positive diplococci which she isolated 
in anaerobic cultures from the blood 
of measles and rubella patients The 
diplococcus of measles is small and 
round, while that of rubella is larger, 
has pointed ends, and is elongated 
and encapsulated From a study of 
smears taken from the most highly 
inflamed areas of the throats of pa- 
tients ha\ing measles, rubella or 
scarlet fever and from normal per- 
sons the features of the smears were 
found to be of decided diagnostic 
value In measles there were gen- 
erally some polynuclear and epi- 
thelial cells and many of the small, 
round diplococci. Rubella throat 
smears showed few polynuclears, 
many epithelial cells and many of the 
typical, elongated cocci, often show- 
ing capsules about the pairs and fre- 
quently appearing within the epithelial 
cells Smears from scarlet fever 
throats showed many polynuclears 
and a variable number of cocci m 
pairs or short chains and having a 
wide capsule None of the diplo- 
cocci found in the throats in these 
three diseases were found in smears 
from normal throats except in four 
persons recently m close association 
with rubella cases Ruth Tunnicliffe 
(Jour Amer Med Assoc, July 13, 
1918) 

The chief bacteria to engage the 
attention in connection with measles 
at present are (1) the diplococcus 
found by Tunnicliffe in the blood 
early in the attack and m the throat 
and nose, (2) influenza bacilli, and 
(3) hemolytic streptococci As op- 
sonms and probably other bodies 
specific for the Tunnicliffe diplococcus 
come into the blood in the course of 


the measles attack, this coccus must 
be of some significance, but the e act 
significance we have still to learn 
While hemolytic streptococci seem to 
predominate overwhelmingly m the 
broncho-pneumonia and other allied 
acute processes in measles, influenza 
bacilli are found so frequently in the 
throat secretions and in lung lesions 
that doubt arises as to their harmless- 
ness Hence the part played by these 
bacilli in measles should be studied 
further Hektoen (Jour Amer Med 
Assoc , Oct 12, 1918) 

Its occurrence is uncommon under 
SIX months, but above that age every 
child who has not already had it may 
be expected to contract it upon 
exposure 

Adults are rather more susceptible 
to it than to the other infectious dis- 
eases Measles is endemic in all 
large towns, but at intervals it be- 
comes epidemic and spreads over a 
wide area before it expends itself 
Sex IS not a predisposing factor 

Where the disease is introduced 
for the first time it attacks adults 
and IS often fatal In 1875, in the 
Fiji Islands, 40,0(X) of the 150,000 in- 
habitants died of measles T J 
O’Meara (Med Press and Circ , Sept 
6, 1911) 

1000 cases of measles studied, 
the greatest number occurred in the 
month of June (186) The third 
year age period showed the greatest 
incidence of attack (195) The larg- 
est complication percentage, 81 3, and 
case mortality, 343 per cent were 
found in the first year period The 
seasonal prevalence of complications 
was highest in December, 78 6 per 
cent, and of case mortality in Janu- 
ary, 25 2 per cent The most frequent 
complication was otitis media, 495 
The most common causes of death 
were bronchopneumonia and enteri- 
tis, 23 3 per cent of total deaths 
Average duration of the fever, four 
days The onset of purulent otitis 
media on the tenth or twelfth day 
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may not be attended by unusual 
fever If the temperature remains 
high after the fourth day, a possible 
complication is imminent Craster 
(Jour, Amer Med Assoc , from A.m 
Jour Dis of Children, Aug, 1913) 

Sources of Infection. — Measles is 
transmitted by direct contact, but the 
area of contagion is large Although 
intermediate contagion may occur, it 
IS comparatively rare The infectious 
power of the poison is quickly lost, so 
that sick-rooms \ ery soon become 
safe for occupancy 
It IS probable that contagium may 
be conveyed by the breath, but it is 
certain that it resides in the sputa 
and the discharges from the nose and 
eyes Much doubt has recently been 
thrown on accepted theories as to the 
transmission of diphtheria, scarlet 
fever, and other infectious diseases 
There is still, however, no adequate 
evidence to discredit the belief that 
measles may be transmitted through 
the air, in other words, that it is a 
true contagious disease 

If the contagion resides in the des- 
quamation scales. It IS far less potent 
than IS the poison carried by the des- 
quamation of scarlet fe\er The dis- 
ease may be conveyed by clothing or 
it maj/ be contracted by a susceptible 
person enteiing a room recently left 
by a measles patient 

Seventeen specimens of measles 
sputum were examined by the writer 
on the first or second day after the 
appearance of the eruption Direct 
smears of the washed sputum showed 
small (0 5 microns) round or very 
slightly elongated gram-positive dip- 
lococci often in large numbers and 
frequently the only organisms pres- 
ent The diplococcus was isolated 
from all of the sputum examined B 
ttifluensa and S’ hemolyticus were each 
isolated twice Ruth Tunnicliffe 
(Jour of Infect Dis , Feb, 1919) 


Incubation — ^The period of incuba- 
tion ranges from nine to twenty-one 
days Holt found it to be between 
eleven and fourteen da}s in 66 per 
cent of 144 carefully observed cases 
I have repeatedly seen the initial 
s>mptoms appear twelve days after 
exposure 

From the evidence available in 
literature it vv^ould seem that twelve 
da>s is the most common period of 
incubation 

Transmission — Measles may be 
contagious from the first appearance 
of the catarrhal symptoms, authentic 
cases being recorded in which the dis- 
ease was transmitted four days before 
the eruption appeared It is most 
contagious, however, when the dis- 
ease is at Its height The contagious- 
ness diminishes as the active symp- 
toms subside, and is slight during the 
stage of desquamation Except in 
complicated cases, in which the catar- 
rhal symptoms are usually prolonged, 
the period of infection is not over 
twenty-eight days 

The writers succeeded in infecting 
a monkey of the species Macacus 
stnicus with measles by injecting in- 
traperitoneally 6 c c of the blood of 
a child suffering from the preliminary 
s>mptoms of the disease This 
shows conclusively that measles is 
contagious before the eruptive stage 
C Nicolle and E Conseil (Acad de 
Med , Bull med , Jan 3, 1912) 

The writers produced measles in 
monkeys by inoculation of blood- 
serum from a patient thirty-six hours 
after the initial rise of temperature 
and six hours before the appearance 
of the rash The monkeys, after a 
definite incubation period of six days 
m 1 case, showed systemic signs, 
and on the tenth day Koplik spots 
could be recognized Lucas and 
Prizer (Jour of Med Research, Apr, 
1912) 



580 


MEASLES (CRANDALL) 


The writer was able to cause 
measles in a pig b> inoculating it 
with some blood taken from a man 
during the eruptne period of mea- 
sles >»ine d3.ys after injection, the 
pig showed a rise m temperature, 
pulse, and respiration and on the 
next da^ the characteristic eruption 
appeared Goetze (Jahrb f Kmder- 
heilk , Aug , 1912) 

PATHOLOGY — In uncomplicated 
measles the lesions are confined to 
the skin and the mucous membranes 
of the conjunctivas, nose, pharynx, 
larynx, and the larger bronchial 
tubes The morbid changes of the 
skin are those of acute hyperemia , on 
the mucous membranes they are 
those of acute catarrh In compli- 
cated cases pseudomembranous in- 
flammation may occur Death rarely 
results from the simple disease, but 
rather from the complications, which 
will be considered later The com- 
plications are due to mixed infection, 
the germ most commonly present 
being the staphylococcus The strep- 
tococcus IS, however, frequently pres- 
ent, and, as a rule, causes more 
serious lesions than those of the 
staph\ lococcus The mucous mem- 
bianes are rendeied \ery susceptible 
b\ measles to these germs As they 
are in\aiiabl3. present in the wards of 
hospitals the disease in such institu- 
tions IS always a dreaded one, for it is 
prone to be complicated 

The essentials in the cutaneous 
lesions of measles are (1) Focal 
necrosis with the formation of small 
vesicles, (2) isolated necrosis of epi- 
thelial cells, (3) diffuse perinuclear 
vacuolation of epidermal cells and of 
dermal glandular structures, (4) 
congestion, edema, swelling, and pro- 
liferation of epithelial cells, and a 
marked increase of large round cells 
In the mucous membranes of the 
pharynx and respiratory tract there 


IS an extensive subepithelial infiltra- 
tion with round cells and also focal 
necrosis Koplik’s spots probably 
result from focal processes of this 
kind Ewing (Jour of Infect Dis , 
Feb, 1909) 

The phagocytic activity of the leu- 
cocytes IS decreased for the strepto- 
coccus, staphylococcus, and tubercle 
bacillus during the period of leuco- 
penia in measles The activity be- 
comes normal, however, with the 
increase in number of the leucocytes 
R Tunnicliff (Jour of Infect Dis, 
Nov, 1912) 

Abnormally high toxicity of the 
urine is not peculiar to measles, but 
may be encountered in diphtheria, 
scarlet fever, peritonitis, and other 
affections Mautner (Deut med 
Woch , Nov 21, 1912) 

The eruption in measles is an anti- 
toxic reaction to the organisms caus- 
ing the disease, which are located m 
the capillaries The organisms are 
agglutinated and the eruption ap- 
pears when the capillaries of a given 
region become saturated with anti- 
bodies This saturation takes place 
first m the regions having the most 
abundant blood-supply, such as the 
mucous membranes and the regions 
near the heart and large blood- 
vessels Gradually the organisms are 
removed from the circulation by ag- 
glutination By the time the parts 
with a less abundant blood-supply, 
such as the elbows, feet, and nates, 
have developed a sufficient supply of 
antibodies, there are no longer any 
organisms to agglutinate, therefore, 
those parts show no eruption C v 
Pirquet (Zeit f Kinderheilk, Bd vi, 
Nu 1, 2, 3, 1913) 

COMPLICATIONS AND SE- 
QUEL-® — The most common and 
serious complications of measles are 
bronchopneumonia, membranous laryn- 
gitis, and otitis , the most common 
sequelae are tuberculosis and con- 
junctivitis 

Bronchial catarrh is an essential 



MEASLES (CRANDALL) 


581 


part of measles, but it is very easy for 
the inflammation to extend from the 
smaller bronchi to the aheoli, thus 
transforming a normal condition into 
a most serious complication, — namely, 
bronchopneumonia The younger the 
child, the greater is this danger It 
occurs chiefly in children under 3 
years, and is comparatively rare in 
children over 4 years It is very 
common in institutions and renders 
measles the most dreaded of all epi- 
demic diseases in infant hospitals, 
diphtheria being no exception to the 
rule In an epidemic of measles in 
the Infants’ Hospital of New York 
every case in children under 18 
months was complicated by broncho- 
pneumonia or croup, and 80 per cent 
died The pneumonia usually made 
its appearance soon after the eruption 
reached its height, but developed in a 
few cases during the stage of in- 
vasion, the disease being regarded 
in two instances as simple broncho- 
pneumonia until the eruption sud- 
denly appeared According to Holt, 
10 per cent of all cases are compli- 
cated by bronchopneumonia He 
agrees with Henoch that a certain 
amount of pneumonia is found at 
autopsy in almost every fatal case 
Carr found it clinically 21 times 
among 115 hospital patients 

Lobar pneumonia is an occasional 
complication of measles in children 
over 4 years, but is seldom if ever 
found under 3 years Empyema is 
sometimes a sequel of such compli- 
cating lobar pneumonia The signs 
and rational symptoms of either form 
of pneumonia complicating measles 
present nothing unusual 

Study of 437 cases of measles 
affording striking evidence of the 
fact that death in this affection de- 


pends upon the pulmonary complica- 
tions, such as bronchitis, pneumonia, 
and bronchopneumonia In the first 
five years of life the curves of in- 
cidence of pulmonary complications 
and of death are parallel The total 
death rate of the epidemic observed 
was 5 03 per cent Sev ere pulmonary 
complications were present in 23 57 
per cent of all cases Tait (Brit 
Med Jour , June 29 1912) 

In 388 cases in troops, broncho-pneu- 
monia occurred in 47, or 12 1 per cent 
Of these, IS or 34 per cent , devel- 
oped empyema The pleural fluids 
showed S' hemolyttcus Levy (War 
Med, Pans, Nov, 1918) 

Catarrhal pharyngitis is an essen- 
tial part of measles , pseudomembra- 
nous pharyngitis sometimes occurs as 
a complication Instead of invading 
the nose and ears, as in scarlet fever, 
it shows a strong tendency to invade 
the larynx, but croup frequently de- 
velops without the appearance of 
membrane in the pharvnx 

As m scarlet fever, the pseudo- 
membranes w hich dev elop during the 
height of the attack are usually due to 
streptococci, and are, therefore, not 
true diphtheria Those which de- 
velop later are usually due to Klebs- 
Loeffler bacilli and are true diph- 
theria This secondary streptococcic 
disease, however, is quite as fatal as 
the bacillary disease Not only is the 
child in imminent danger from laryn- 
geal complications, but it is almost 
certain, also, to develop bioncho- 
pneumonia, which occurs as the 
direct result of streptococcic infec- 
tion The differential diagnosis be- 
tween true and false diphtheria can 
rarely be made with certainty from 
clinical appearances alone For- 
tunately, m private practice both 
complications are rare in children 
over 4 years 
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Otitis, while less common than m 
scarlet fe\er, sometimes occurs, but 
does not usually prove so serious 
Both ears are usually involved, but 
the disease presents in its symptoms 
and course nothing worthy of par- 
ticular mention 

Complete anorexia is common dur- 
ing the febrile stage Diarrhea is of 
frequent occurrence and may be so 
se'vere as to pro\e a serious complica- 
tion It may be due to simple intes- 
tinal indigestion, or it may be the 
evidence of enterocolitis It is occa- 
sionally so severe as to prove a 
serious complication 

Febrile albuminuria is not infre- 
quent in cases with high temperature, 
but nephritis is very rare 

Kidne> complications are frequently 
o\ erlooked in measles The writer 
found pyelitis or pyelonephritis m 9 
out of 147 cases of measles, and 
albuminuria in 59 others In some 
cases the absence of anything else 
to explain the persisting high te\er 
first led to examination of the urine 
with resulting diiscovery of the kid- 
ney complication Nephritis was dis- 
co\ered in a tenth ca'^e ot mild 
measles All but 2 ot the 10 children 
were girls, and the kidneys were 
known to have been previously 
healthy Biehler (Archues de med 
des enfants Oct 1909) 

Ner\ous symptoms, excepting the 
occasional appearance of convulsions 
at the outset, are rare 

In several cases of measles the 
writer encountered a neurosis of the 
sympathetic system One typical in- 
stance was m a child nearly 2 years 
old During the eruptive stage spasm 
of the larynx developed The vocal 
cords seemed to contract slowly 
until the carbon dioxide accumulating 
in the blood stimulated the respira- 
tory center and induced a profound 
inspiration The spasm was then 
suspended for an instant While 


considering intubation, mustard to 
the chest and bromides, cannabis 
indica, and belladonna were given, 
and in a few hours the spasm sub- 
sided It returned again two days 
later, when it yielded as before to 
the same measures Another child 
had attacks of typical asthma for the 
first time during measles In a third 
the spasm affected the intestines, the 
intense pain, unaccompanied by any 
objective signs, continued unmiti- 
gated until relieved by the same 
measures used in the other cases 
bromides, cannabis indica, and bella- 
donna S Licciardi (Jour Amer 
Med Assoc , from Gaz degli Osped , 
Oct 26, 1909) 

Endocarditis and pericarditis are 
seen m rare cases 

Meningitis may occur as a further 
complication, through the presence of 
otitis 

Cellulitis and suppurative adenitis 
are uncommon, but moderate enlarge- 
ment of cervxcal glands often occurs 
and sometimes persists for months 
The occurrence of measles simul- 
taneous!}' with other infectious dis- 
eases IS not \ery infiequent There 
seems to be a paiticular tendency to 
the simultaneous occurieiice of mea- 
sles and pertussis 

Five cases of scarlet fever suc- 
ceeding measles All the patients 
recovered without any complication 
The gravity of the former disease, 
supervening on the latter, depends 
on whether the latter is complicated 
or not by bronchopneumonia or 
bronchitis If scarlet fever and 
measles coexist (a very rare condi- 
tion), the eruptions are simultaneous, 
but this association is not serious 
The most serious condition is when 
measles succeeds scarlet fever Out 
of 15 of the author's cases 4 died, all 
from pulmonary complications The 
shorter the interval between the two 
fevers, the more grave the outlook 
Hutmel (Jour de med, Jan, 1911) 
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Tuberculosis is the most serious 
sequel of measles It commonly 
occurs as a tuberculous bronchopneu- 
monia, general miliary tuberculosis, 
tuberculous adenitis, or tuberculous 
joint disease These conditions may 
result from primary infection or from 
the lighting up of some old tuber- 
culous process Measles unquestion- 
ably renders the tissue \ery suscep- 
tible to tubercle bacilli, so that 
infection may result from slight 
exposure Acute miliary tuberculosis 
may follow measles at once, the tem- 
perature range being continuous from 
the outset of the primary disease to 
death from the complication General 
tuberculosis with grave pulmonary 
involvement may follow so close 
upon measles as to leave no appre- 
ciable interval between It is some- 
times the cause of a secondarj fe%er, 
which develops soon after the sub- 
sidence of the primary fe\er Tuber- 
culous disease of the bones and joints 
subsequent to measles is usually of 
late occurrence 

Chrome conjunctivitis is a frequent 
sequel of measles which may be in 
large degree prevented by judicious 
care Intis and keratitis are possible 
sequels, but are not common 

DIAGNOSIS —Measles is distin- 
guished from scarlet fever chiefly by 
the coryza and other catarrhal mani- 
festations of the former, the absence 
of leucocytosis, and the presence of 
Koplik’s spots Sore throat, a diffuse 
eruption, and glandular enlargement 
are suggestive of scarlet fever, but at 
times prove unreliable diagnostic 
guides, being sometimes present to a 
moderate degree in measles 

Tuberculous children lose their 
reaction to tuberculin during the 
measles attack for about a week 


This IS probably due to destruction 
of the tuberculosis antibodies C von 
Pirquet (Deut med Woch , Bd 
xxM-v, S 1297, 1908) 

Especially noticeable in measles is 
the decrease in the number of lymph- 
oc>tes for several days before the 
onset of sjmptoms This premoni- 
tory leucopenia and lymphopenia is a 
valuable sign of the incubation period 
of measles Hecker (Munch med 
Woch , Oct 12, igog) 

The writer examined 947 measles 
patients for the Koplik spots They 
were found the day before the erup- 
tion in 864 cases, two days before 
m 42 and up to ten days before in 
1 instance Biehler (Arch de med 
des enfants, Jan, 1911) 

V hen dry cupping was applied to the 
chest or back for 30, 40 or 50 seconds, 
in 2(X) healthy persons there was 
leit a whitish ring where the cup had 
rested When applied to a person 
during the incubation stage of meas- 
les 3 days before the eruption ap- 
peared a reddish ring was seen, the 
skin looking as if it were stippled 
with red in the form of a circle If 
applied 48 hours before the eruption, 
the red circle is much wider and the 
color deeper, 12 hours before the 
eruption the red circle is still wider 
and the color veers more to purple 
This induced erythema reaches its 
height in three and a half minutes 
and then subsides, lingering some- 
times up to 10 minutes The 18 
who gave a positive reaction devel- 
oped a typical measles eruption 4 or 
5 days afterward Godlewski (Bull 
Soc Med des Hop, Nov 23, 1917), 

From rubella or German measles 
(qv), rubeola is differentiated mainly 
through the slight or absent pro- 
dromata, the absence of Koplik’s 
spots, and also through the earlier 
and more evanescent eruption in the 
former affection The papules in 
rubella, which often appear as the 
first observable symptom, are more 
discrete than in measles Fever ig 
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not so pronounced and complications 
do not occur 

In the differential diagnosis be- 
tween scarlet fe\er, measles, and 
German measles a clinical sign which 
often proves very helpful consists in 
free perspiration during the entire 
course of German measles, whereas 
the skin is imariably dry and more 
or less hot in scarlatina and morbilli 
The free perspiration is due to the 
fact that in German measles not only 
the lymphatic glands (including the 
spleen, which is often greatly en- 
larged), but the sudoriferous glands 
as well, are involved Herman B 
Sheffield (Med Rec, Aug 9, 1913) 

From small-pox and typhus, with 
which it has been at times con- 
founded, measles is distinguished by 
the Koplik spots and, in general, by 
the less violent constitutional mani- 
festations 

The prodromal conjunctivitis of 
measles presents special characters 
which distinguish it from that of 
ordinary coryza In the latter the 
injection of the mucous membrane 
usually begins at the cul-de-sac of 
the eyelids, whence it extends to the 
ocular and palpebral surfaces In the 
early conjunctivitis of measles the 
first sign of injection is observed on 
the bulbar conjunctiva on either side 
of the cornea directly opposite the 
palpebral fissure If seen sufficiently 
early, the redness occupies the usual 
situation of pterygium, but spreads 
so rapidly that by the following day 
the whole mucous membrane of the 
eye is involved This sign was found 
in over 70 per cent of the cases ex- 
amined A Aly-Belfadel (Semaine 
med , Jan 8, 1908) 

Exanthemata very similar to that 
of measles occur, among other infec- 
tions, in dengue, bilious typhoid, and 
Rocky Mountain fever Goetz (Jahr- 
buch f Kinderheilk , Aug , 1912) 

PROGNOSIS— Death from mea- 
sles in private practice is rare in chil- 
dren over 4 years of age Holt, after 


the study of a large number of cases 
concludes that the mortality of the 
disease is from 4 to 6 per cent , but 
under 2 years it is often 20 per cent 
or more It is highest between 1 and 
2 years, but even at this age uncom- 
plicated measles is not a highly fatal 
disease Pneumonia is the cause of 
death in almost 90 per cent of fatal 
cases 

A violent onset with high tempera- 
ture warrants a guarded prognosis 
A rising temperature with a fading 
eruption warrants an unfavorable 
prognosis The same is true when 
the eruption is excessive in amount 
and confluent over wide areas Grave 
general symptoms with faint eruption 
IS a serious condition The same is 
true of a hemorrhagic or black erup- 
tion, but It IS not as necessarily fatal 
as IS commonly supposed 

Measles has a marked tendency to 
leave behind it results ot a serious 
nature Treatment should not be 
dnected solely to saving the life of 
the child nor should the prognosis be 
made up solely with reference to that 
event The tendency to tuberculous 
invasion should never be forgotten, 
and when the fever persists after the 
tenth day, even if it is not high, the 
prognosis should be guarded The 
list of chronic affections left in the 
wake of measles is a long one , bron- 
chitis, pharyngitis, rhinitis, adenoid 
growths, enlarged tonsils and mesen- 
teric glands are among the number 
which should receive consideration 

PROPHYLAXIS —The advisabil- 
ity of taking particular precautions 
against the exposure of infants is 
suggested by the high mortality of 
measles before 3 years Delicate chil- 
dren of the so-called scrofulous type 
and those with hereditary tendency 
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to tuberculosis should be especially 
guarded against exposure Earlj and 
absolute isolation of the sick is im- 
perative Quarantine of the patient 
should not be less than twentj -eight 
days and as much longer as purulent 
discharges may continue The period 
of quarantine after exposure should 
not be less than fifteen days, and 
twenty days is preferable Children 
who have been exposed should be 
isolated from other children for that 
period 

The sick-room is less liable to 
prove dangerous than is the scarlet- 
fever sick-ioom Thorough cleansing 
and ventilation for two weeks after 
the patient has left it are sufficient to 
insure safety The infection of 
measles is not persistent nor is in- 
termediate infection common, so that 
prolonged precautions are not neces- 
sary During the height of the dis- 
ease the same measures should be 
taken to avoid the exposure of others 
as in other infectious diseases 

JNIuch stress has recently been laid 
upon the efficacy of gowns, caps, and 
personal disinfection of attendants in 
the prophylaxis of infectious diseases, 
especially diphtheria and scarlet fev er 
Such measures should always be 
adopted in measles, but it is the 
consensus of opinion that they are of 
less value than in the diseases men- 
tioned With that belief I am in 
full accord Absolute isolation of the 
patient and prevention of contact 
with non-immunes should be enforced 

Statistics of the effect of school 
closure upon the course of an epi- 
demic of measles during which 4470 
children were exposed to infection 
Of these, 2180 were presumably sus- 
ceptible Of these latter, 853 were 
attacked, 638 cases occurring during 
the time that the children were at 


school and 140 during a period of 
fourteen days after school closure, 
that IS, 778 patients might ha\e be- 
come infected either at school or at 
home Thus, at the time of removal 
of the possibility of school infection, 
there remained more than 1400 sus- 
ceptible children Of these, however, 
only 75 caught the disease This 
shows what an important part the 
school plays in the spread of measles 
and the value of school closure in 
an epidemic as a pre\enti\e measure 
Raffle (Lancet, Feb 3, 1912) 

The writer’s experience confirms 
the fact that the eucalyptus oil neck 
bag IS effectual in the prophylaxis of 
measles Elgart (Med Klinik, Aug 
3, 1913) 

The writer injected serum from the 
oldest child m a family of 4, at the 
seventh day of convalescence from 
measles, hoping thus to ward off the 
infection from a boy of 2 , the young- 
est m the family He did not devel- 
op the disease although constantly 
with his 3 brothers who all developed 
the disease m turn in the course of 
3 days Nicolle and Conseil (Bull 
Soc Med des Hop , \pril 12, 1918) 

Complement fixation tests were 
made by the writers with measles and 
rubella serum using, as a rule, a sus- 
pension of the diplococci isolated 
from the blood of measles patients, 
but also a mixture of strains, as the 
measles antigen, and a mixture of 
strains isolated from the blood and 
throat of rubella patients for the 
rubella antigen The results indicate 
that the serum of measles and rubella 
patients contain complement fixing 
bodies for their respectne diplococci 
to a slight degree early in the disease 
at about the same time the increase 
in opsonins occurs Tunnicliffe and 
Brown (Jour Infect Dis , Dec, 1918} 

Six children, definitely exposed to 
measles, were apparently protected 
from the disease by immune serum, 
one, used as a control, developed 
measles Eight others were partially 
exposed and did not develop the dis- 
ease after immunization Three other 
patients received virus inoculation 
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and immune serum simultaneously 
In two there was no reaction In the 
third there was a slight reaction in- 
dicated by a transient rise in tem- 
perature and an atjpical rash Rich- 
ardson and Connor (Jour Amer Med 
Assoc , Apr 12, 1919) 

TREATMENT —The patient should 
be placed m as large and well ven- 
tilated a room as possible The tem- 
perature should not be kept at too 
high a point nor should the child be 
forced to swelter under too heavy 
co-vermg It accomplishes no good 
and renders the child restless and 
irritable The room should be kept 
very dark and no direct hght should 
be permitted to fall upon the eyes 
As the inflammation of the e^es sub- 
sides, the hght should be gradually 
admitted, but full light should not be 
permitted until the conjuncti\ffi have 
become normal in appearance Itch- 
ing of the lids should be relieved by 
cold cloths or by the application of 
cold cream or some bland oil If a 
purulent discharge appears, the eyes 
should be kept clean by a frequent 
application of a solution of boric acid 
The child should be put to bed, 
even in tlic mildest eases, and kept 
theie until desiju miation is pi ac- 
tually completed 1 he diet should 
consist ot milk and broth duiinq the 
febrile stage , duiiiig the height of the 
disease the ehild should not be o\ei- 
urged to eat 

Applications of plain oi carbolized 
petrolatum do much to reduce the 
irritability of the skin As soon as 
the eiuption begins to subside, in- 
unctions of plain or carbolized petro- 
latum or ichthyol ointment should be 
practised daily A daily warm bath 
does much to hasten desquamation 
The hard, metallic cough is one of 
the most troublesome symptoms of 


the disease Very little relief, how- 
ever, can be afforded by treatment 
before the fever begins to subside 
It cannot be loosened by the adminis- 
tration of nauseating expectorants 
They tend to render the child more 
irritable and to increase the anorexia 
and have but slight effect on the 
cough Small does of opium aid in 
allaying the cough, and are quite per- 
missible Brown mixture in the form 
of tablet tntuiates is as effective as 
any treatment and is easy of adminis- 
tration 

Though hyperpyrexia is uncom- 
mon in measles, the fever sometimes 
requires attention The effect of the 
fever upon the patient is a better 
guide for treatment than is the ther- 
mometer If the child becomes rest- 
less 01 delirious small doses of 
acetphenetidin aie admissible Only 
enough should be giv en to i educe the 
temperature model ately and to allay 
restlessness Cold sponging is the 
best treatment for high temperature 
and is fai piefeiable to the adminis- 
tiation of laige doses of antipyretics 
Good results obtained by the sub- 
cutaneous injection of pilocarpine 
nitrate in doses of 1 mg (V (,4 grain), 
repe ited is necessarj The author 
has tre iteil 45 cases, with 2 deaths — 
winch he attributes to pneumonia 
This method was found an almost 
certain cure for the very severe ob- 
structive forms of laryngitis occur- 
ring at any time during measles 
This laryngitis may be stridulous or 
pseudomembranous, in the author’s 
experience the latter is not bacterio- 
logically a diphtheritic laryngitis 
A Montefusco (Giorn Intern d Sci 
Med , XXX, 30, 1908) 

The active agent of measles and its 
toxin lose their pathogenic properties 
rapidly under the influence of red 
light The light exerts a strong 
abortive action on the disease The 
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feverish state quickly disappears 
Even one of the most dreaded com- 
plications, bronchopneumonia, is 
benefited or cured by this treatment 
Simonescu (Presse med , Aug 1, 
1908) 

The writer employed the following 
treatment with surprising results in 
the cure, and in the pre\ention of 
the spread of, both measles and 
scarlet fever, e\en in institutions, 
without adopting methods of isola- 
tion or disinfection For twenty- 
seven years he has used pure 
eucalyptus oil m the following 
manner During the first four da>s 
this oil IS gently rubbed in, morning 
and evening, all o\eV the body The 
treatment is kept up until the tenth 
day of the disease The tonsils and 
pharynx are swabbed with 1 10 
phenol in oil every two hours for the 
first twenty-four hours, rarely longer 
Vk'hen this is begun early, secondary 
mtections never occur and compli- 
cations are unknown If the treat- 
ment is carefully carried out, children 
may occupy the same room and e\en 
the same bed without risk of infec- 
tion No quarantine is necessary 
and other children in the family may 
be allowed to attend school No 
after-disinfection is required Milne 
(Brit Med Jour, Sept 2, 1911) 

Milne’s method, with additions, 
employed in 160 cases of measles 
A hot bath was first given, then a 
thorough application ot eucalyptus 
oil to the whole body, with the ex- 
ception of the hands and the nose, 
mouth, and e> es The mouth was 
irrigated twice daily with a weak 
alum lotion, and glycerin and borax 
applied to the interior ot the mouth 
and to the gums The throat (ton- 
sils and fauces) was treated with 
phenol (1 10) morning and e\en- 
ing, using a firm mop of cotton-wool 
on the end of a pair of forceps On 
each of the following four days the 
child was blanket-bathed morning 
and evening, and again rubbed o\ er 
with eucalyptus oil, the throat and 
mouth having the same treatment as 
on admission 


In the cases thus treated the total 
number of deaths was 8, giving a 
case mortality of 5 per cent Among 
ICK) cases previously treated without 
inunction the mortality had been 11 
per cent D I, Connolly (Pract , 
Nov, 1912) 

Two Arabs were brought to the 
base hospital with extreme collapse in 
the course of measles One speedily 
died, but the other recovered after 
transfusion of citrated blood from a 
measles convalescent. The eruption 
was diffuse and ecchymotic, the fever 
up to 41® C, with collapse, anuria, in- 
continence and toxic dyspnea After 
transfusion of 100 c c of blood from 
a man who had been cured of measles 
for a week, in two hours the vital 
functions had recuperated and speedy 
recovery followed Ribadeau-Dumas 
and Bnssaud (Bull Soc Med des 
Hop , Feb IS, 1918) 

Study of an outbreak of 444 cases 
of measles among 13,773 troops 
showed that the disease should be 
classed among the respiratory dis- 
eases Munson (Milit Surgeon, cited 
by Amer Jour Med Sci, Feb, 1918) 

Uncomplicated cases do not require 
stimulants Bronchopneumonia re- 
quires the same treatment that it 
would receive under other conditions 
Other complications must be treated 
as they arise 

Phlvctenular conjunctivitis, with 
Its arrav of dangerous complications, 
including ulceration of the cornea, is 
often witnessed in dispensaries as a 
sequel of measles This is mainly 
due to the fact that textbooks on dis- 
eases of children do not la> sufficient 
stress upon the importance of keep- 
ing the lids aseptic by careful cleans- 
ing, and not using the eyes for read- 
ing, writing, etc , until the system 
has completely recovered from the 
debilitating influence of the disease, 
in which the ocular muscles take an 
active part 
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During convalescence, unusual care 
should be exercised m avoiding un- 
necessary exposure Tonics should 
be gi\ en freelj The various sequelae 
should receive proper attention, and 
the particular susceptibility to tuber- 
culosis should not be forgotten 

Floyd M Ckandall, 
New York 

MECKEL’S DIVERTICULUM 

See Diverticulitis 

MEDIASTINUM, DISEASES 
AND INJURIES OF See Thy- 
mus, Lymphatics, etc , Diseases of 

MEDINAL See Veronal 

MEDITERRANEAN FEVER. 

See M\lta Fever 

MELANCHOLIA See Psy- 
choses 

MELANURIA — The urine m cases 
of melanotic tumor at times contains 
melanogen, which upon standing or addi- 
tion of oxidizing substances or alkalies 
changes into melanin causing a blackish 
discoloration Upon addition of ferric 
chloride, intensification of the shade may 
occur, or a black precipitate result which 
will dissolve in a solution of sodium car- 
bonate From this solution mineral acids 
will reprecipitate it The black pigment 
may also occur m chronic malaria S 

MELENA NEONATORUM 

See Newborn, Diseases Peculiar to 

MENIERE’S DISEASE See In- 
ternal Ear, Disorders of 

MENINGES AND BRAIN, 
DISEASES OF — number of the 
more important diseases of the brain 
and spinal cord are treated under 
special headings Cerebral Abscess , 


Cerebral Hemorrhage, Meningitis, 
Cerebrospinal, Tabes Dorsalis, etc 

HYPEREMIA 

This alleged condition, also called 
“rush of blood to the head,” is de- 
scribed in some textbooks, and is pop- 
ularly spoken of as not uncommon 
It is doubtful, however, whether it is 
to be recognized as a distinct clinical 
entity Variations of the volume of 
blood in the brain doubtless occur, 
but the condition of hyperemia is 
probably but transient It may pre- 
sumably occur in persons who have 
impaired arteries There is a sense of 
fulness in the head, flushed face, per- 
haps giddiness and mental confusion 
A simple hyperemia, however, would 
not cause paralysis or loss of con- 
sciousness On the whole, it is best 
not to elaborate the subejct Some of 
the symptoms ascribed to it are prob- 
ably due to various toxemias 

ANEMIA 

Anemia of the brain occurs in vari- 
ous conditions, in fact, it may occur 
in so many conditions that it is to be 
regarded rather as a complication of 
other diseases than as a distinct dis- 
ease in itself Severe hemorrhage 
from any region of the body may 
cause It , also the withdrawal of large 
accumulations of fluid, such as ascites, 
which acts apparently by withdrawing 
blood from the vascular system gen- 
erally In many chronic wasting dis- 
eases there is deficient and impaired 
blood in the vessels generally, and 
some of the symptoms may be due to 
cerebral anemia Such diseases are 
pernicious anemia, cancer, tubercu- 
losis, and chronic Bright’s disease , 
but in all such cases there is a 
cachexia, which probably accounts for 
the symptoms Syncope, from what- 
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ever cause, is probably due to an in- 
terrupted blood-supply to the cardiac 
and respiratory centers In arterio- 
sclerosis there may occur transient 
symptoms, such as mental changes, 
even aphasia and paralysis, which are 
most readily explained by an inter- 
ruption in blood-supply No attempt 
will be made to describe cerebral 
anemia as a distinct affection, its symp- 
toms being best considered in con- 
junction with the various diseases of 
which It IS an occasional effect 

EDEMA 

Edema of the brain does not occur 
as a distinct disease An edematous 
or “wet” brain is found in a number 
of grave organic affections, such as 
chronic alcoholism, paresis, etc , but 
It IS then merely a terminal condition, 
and IS best studied as a part of these 
affections 

ENCEPHALITIS 
DEFINITION — By encephalitis 
we understand an inflammation of the 
encephalon, or brain The encephalon 
properly includes the whole content 
of the cranium thus the brain with 
its various subdivisions, — the hemi- 
spheres of the cerebrum, the mid- 
brain, the pons, the medulla, and the 
cerebellum, — together with the envel- 
oping membranes, is included in the 
term Brain abscess, although prop- 
erly included in purulent meningo- 
encephalitis, will not be discussed 
here, having already been considered 
under Cerebr-vl Abscess { qv ) 

VARIETIES — Among the forms 
of encephalitis other than purulent 
meningoencephalitis which will be 
briefly described are the so-called 
hemorrhagic encephalitis, and the 
circumscribed polioencephalitis of 
Wernicke and of Strumpell 


It must be understood that inflam- 
mation of the brain and its mem- 
branes IS a process that occurs under 
many conditions and from numerous 
causes The pus-forming micro-or- 
ganisms are the common, if not the 
only, causes Thus, in tuberculous 
meningitis there is usually some in- 
volvement of the cerebral tissue with 
formation of pus In cerebrospinal 
meningitis, due to Diplococcus %n- 
tracellularis, there is also a purulent 
exudate Syphilis causes a specific 
menmgocerebritis with a gummatous 
exudate 

One of the commonest causes of 
encephalitis is purulent otitis media, 
due usually to the streptococcus In- 
fection may arise also from purulent 
disease of other bones of the cranium, 
as of the nose and its accessory 
sinuses, and of the orbit The result- 
ing infection may lead to purulent 
meningitis, or to brain abscess, or 
to both The pneumococcus, however 
introduced, may cause meningitis 
Possibly other microbes will jet be 
observed to cause a similar infection 
Trauma to the bones of the cranium 
may cause inflammation of the brain 
and Its membranes, doubtless by sec- 
ondary infection A septic focus in 
any region of the body may cause 
secondary infection in the brain, but 
the commonest are abscess of the 
liver, ulcerative endocarditis, abscess 
of the lung, and empyema In these 
cases the brain lesion is usually a 
metastatic abscess 

PURULENT MENINGOEN- 
CEPHALITIS 

Under this heading we shall de- 
scribe the commonest form of inflam- 
mation of the encephalon, merely 
premising that in this affection tbe 


6—38 
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membranes are tisually in\ olved along 
with the brain proper 

SYMPTOMS— Chill, fever, head- 
ache, vomiting, comulsions, paraly- 
sis, rigidity, optic neuritis, and affec- 
tions of consciousness are the chief 
symptoms 

Chill, or a succession of chills, 
sometimes occurs with an acute on- 
set, but often the history of a rigor is 
not obtained The onset may be 
rather gradual and insidious, without 
premonitions 

Fever is usually present, but its 
course is irregular It may be accom- 
panied with chills and sweating, and 
runs the usual course seen in sepsis 
Headache is commonly observed 
It is either diffuse or marked by lo- 
calized pain In case of solitary ab- 
scess It IS not always observed, but 
per contta it is sometimes intense Its 
localizing value is not often great 
Pressure may elicit tenderness, espe- 
cially o\er and about the mastoid 
region in otitis media 

Vomiting is not uncommon It of- 
ten presents the t^pe known as cere- 
bral, in which the act of \omiting is 
propulsive, without nausea, and with- 
out reference to the presence of food 
in the stomach 

Convulsions aie general or local, 
but thev are not inev itable Ihe local 
convulsions are due to irritation of 
the motor centers, and are then local- 
ized in the limbs or muscle groups 
innervated from such centers 

Paralysis is usually a late manifes- 
tation, and IS caused by involvement 
of the motor cortex or by pressure on 
the subcortical tracts, or the descend- 
ing motoi fibers It may be focal, i e , 
located on one side, or in one limb, or 
even in a few muscle groups, accord- 
ing to the area of the brain involved 


Focal convulsions are very likely to 
be followed by focal paralysis Pa- 
ralysis of the eye muscles is some- 
times caused by involvement of the 
third, fourth, and sixth nerves in the 
inflammatory process 

Rigidity, as a sign of meningeal 
irritation, is sometimes observed, es- 
pecially about the nuchal region It 
is occasionally seen in one or more 
limbs 

Optic neuritis, or choked disk, is an 
important symptom It may progress 
rapidly and threaten the integrity of 
the nerve It is not always present, 
but, when present, is a most signifi- 
cant symptom If the pus formation 
IS rapid, especially at the base, optic 
neuritis is very likely to occur 

Consciousness is affected in various 
ways and degrees, from a slight stu- 
por or delirium to maniacal excite- 
ment, passing into coma 

The course of the disease varies It 
is sometimes rapid or fulminating 
On the other hand, cases occur of 
infection of the membianes, as in 
otitis media, in which the duration is 
prolonged and maiked by exacerba- 
tions and remissions 

PATHOLOGY — In puiulent men- 
ingitis the membianes, especially the 
pia-arachnoid, are thickened and 
opaque, and pus is diffused beneath 
them This pus is observed especially 
at the base, but it sometimes also 
spreads along the lateral aspects, and 
may even be seen on the convexity 
It often follows along the course of 
the blood-vessels, extending into the 
fissures, and appearing as white 
streaks The underlying cerebral sub- 
stance is usually somewhat involved, 
and may be softened, edematous, and 
broken down in places Thrombi may 
form in the sinuses, and occasionally 
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eng’org'ement of the veins on the out- 
side of the skull IS observed The 
writer saw this condition recently in 
a case of infection from the sinuses 
of the nose The collection of pus 
may be so great, especially at the 
base, as to present the appearance of 
a diffuse abscess, and in some cases 
an abscess cavity may form in the 
brain-tissue When purulent menin- 
gitis arises from otitis media or from 
disease of the nasal cavities or orbit, 
the direct connection is usually easily 
traced, the inflammation having 
spread as from a center 

DIAGNOSIS — It IS not alwa> s pos- 
sible to distinguish purulent meningo- 
cerebntis from brain abscess, in fact, 
as can readily be understood, the two 
conditions merge into each other 
Solitary abscess, in which the pus is 
well walled off, is usually a more in- 
sidious and a more protracted dis- 
ease, and the focal s} mptoms, such as 
paralysis and con\ulsions, are more 
marked In diffuse purulent menin- 
goencephalitis the onset is often 
acute and the progress rapid, focal 
symptoms are less marked, and the 
general symptoms, such as pain, fe\er, 
and. delirium, are more pronounced 
Tumor of the brain is likel} to sim- 
ulate abscess rather than diffuse 
meningoencephalitis The clinical 
history in tumor is different The 
onset is insidious, the course slow, 
and the localizing S3, mptoms more 
conspicuous There is no history nor 
evidence of infection 

Cerebral hemorrhage occurs ab- 
ruptly , pain and fever are not early 
or maiked symptoms, and hemiplegia 
is usually seen from the beginning, 
except, of course, in the somewhat 
rare cases in which the motor regions 
are not involved 


Cerebral S3 mptoms due to uremia 
may be simulated b3' this disease, but 
the history of the case, the condition 
of the urine, and the presence or ab- 
sence of a focus of infection are the 
data necessary for differentiation 
Lumbar puncture may reveal the 
presence of pus or blood-cells in the 
cerebrospinal fluid in all cases of in- 
fection of the encephalon 

What we call meningeal symptoms 
in reality are not meningeal In an 
acute case, a >oung woman had had 
fe-ver and diarrhea for two weeks, 
coma de\ eloped, with slight trismus 
and slight contracture of the arms 
and exaggeration of the tendon re- 
flexes The legs were relaxed, the 
tendon reflexes abolished There was 
no Kernig’s sign nor trace of hyper- 
esthesia or convulsions Lumbar 
puncture released limpid fluid under 
considerable pressure There was 
nothing to suggest poisoning, and the 
temperature kept \ery high The 
woman died the third day after the 
onset of the coma, and necropsy re- 
vealed merely acute encephalitis 
without suppuration, as the only 
lesion accompanying the septicemia 
Creyx (Jour de Med de Bordeaux, 
Mar , 1918) 

PROGNOSIS — This is very grave 
unless the patient can be promptly 
lelieved by surgical intervention 
TREATMENT— There is no suc- 
cessful treatment for this condition 
with drugs We know of no medicine 
that can control in the slightest de- 
gree the course of purulent meningo- 
encephalitis We are driven to pal- 
liate e measures only, and even these 
do not accomplish much Mercury 
and the so-called alteratives are use- 
less Opium, especially in large doses, 
only covers up the trouble for a time, 
and m advanced cases, with delirium 
and a tendency to coma, it is even 
dangerous All other sedatives, such 
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as chloral, the bromides, and the coal- 
tar products, are of doubtful benefit 
An ice-bag to the head may relieve 
pain, and it does no harm Venesec- 
tion, by bleeding or by leeches, is in 
no sense curatue 

The one remedy is to get at and 
evacuate the pus as early as possible 
In otitis media this is not infrequently 
done with success 

Three cases of suppurative menin- 
gitis operated upon with favorable 
results in 2 The surgeon should 
not hesitate to perform a radical 
operation in any case as soon as the 
diagnosis of an intracranial suppura- 
tive process is manifest The site 
for trephimng must be determined 
by the trauma or the ear affections, 
or possibly repeated puncturing by 
the Neisser-Pollack technique may 
be necessary to locate the best point 
There is less tendency to prolapse of 
the brain when a considerable area 
IS exposed than with a small trephine 
opening In one case the author 
made 2 small openings and he thinks 
that this facilitated drainage In 
both his cases there was oozing for 
a long time, even if merely the local 
exudation is drained away, this re- 
moves septic matters and prevents 
their spreading to adjacent regions 
Kostlivy (Archiv f klin Chir, Bd 
79, lift 3, 1912) 

ACUTE HEMORRHAGIC EN- 
CEPHALITIS 

Some observers have described a 
form of encephalitis to which they 
have given the above name German 
writers especially have called atten- 
tion to this disease, and Oppenheim 
says that the cause is always, or in 
most cases, some form of infection 
Thus, influenza, measles, scarlet fever, 
typhoid fever, pneumonia, erysipelas, 
whooping-cough, mumps, and diph- 
theria have all been accused of caus- 
ing this affection 

The disease is characterized by 


multiple foci of congestion and by 
minute and even massive hemor- 
rhages in the tissue of the brain In- 
filtiation of leucocytes, small emboli, 
and areas of necrosis are seen The 
membranes, as a rule, are not in- 
volved These lesions seem to point 
to the local action of micro-organ- 
isms or their toxins 

SYMPTOMS — These are usually 
vv ell marked, and consist of headache, 
vomiting, convulsions, delirium, and 
various paralyses The constitutional 
reaction is pronounced, there are 
prostration and rapid pulse, but fever 
IS said to be not always conspicuous 
Coma superv'-enes, with rapid respira- 
tion and a tendency to death Re- 
covery has been claimed in some 
cases 

PROGNOSIS— This IS grave 

DIAGNOSIS — The disease simu- 
lates meningitis, and, indeed, cannot 
always be distinguished from it 
Aloreovei, the distinction is not of 
piactical clinical importance This 
complication of encephalitis may be 
suspected in cases of any of the in- 
fectioub diseases named when grave 
ceiebial s}rmptoms set in 

TREATMENT — This is entirely 
sy mptomatic The attempt should 
be made to relieve pain, and to com- 
bat the rapid tendency to death 

ACUTE ANTERIOR POLIO- 
ENCEPHALITIS 

Strumpell has described an acute 
inflammatory process, localized in the 
motor areas of the cerebrum, which 
has been called acute anterior polio- 
encephalitis The anatomical picture 
is not unlike that described in the 
preceding section Infantile cerebral 
palsy may result from the affection 
Some writers claim that this cerebral 
infection occurs occasionally in the 
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epidemic form of acute anterior polio- 
myelitis, but in the recent epidemic in 
New York not much appears to have 
been observed to confirm this -view 
According to some German observ- 
ers, acute anterior polioencephalitis 
leads to cerebral sclerosis, a ter- 
minal condition which is sometimes 
found in the brains of children who 
have suffered with cerebral palsy 
SYMPTOMS —These \ary accord- 
ing to the location and extent of the 
lesion 

Hemiplegia, monoplegia, diplegia, 
and even paraplegia are the various 
types of paralysis obser\ed, and m 
young children epilepsj, speech de- 
fects, and arrest of mental de\ elop- 
ment are among the results The 
paralysis is of spastic type, with ex- 
aggerated reflexes, and without true 
muscular atrophy 

ACUTE SUPERIOR AND IN- 
FERIOR ENCEPHALITIS 

Wernicke called attention to a 
very grave acute destructive process, 
which IS localized about the aqueduct 
of Sylvius and the ependymal gray 
matter of the third •ventricle This 
form of acute encephalitis is claimed 
to occur especially in alcoholic sub- 
jects, but It also probably occurs 
from some forms of infection In 
the region just named the disease 
IS called supeftor polioencephalitis, 
but a similar acute affection occurs 
about the floor of the fourth v entncle, 
involving the pons and medulla, and is 
then called mferior polioencephalitis, 
and IS practically an acute bulbar 
palsy 

In these various regions the gray 
matter, especially the nuclei of the 
cranial nerves, is involved, and the 
affection has thus some affinity with 
the process in the spinal cord called 


acute anterior poliomyelitis In 
the midbrain and pons, howe\ er, 
other areas are also sometimes m- 
%olved, so that the clinical picture 
may include more than a mere 
nuclear palsy 

SYMPTOMS — In the superior form 
the onset is often sudden and the 
course rapidly fatal Delirium or 
stupor may occur, and the various 
muscles of the eyes are paralyzed, 
presenting •various forms of ophthal- 
moplegia Among other symptoms 
are nystagmus, optic neuritis, and 
even tremor, ataxia, and paralysis of 
the limbs Articulation may be af- 
fected, and facial palsy has been seen 
The pulse fails rapidly, and the tend- 
ency to death is marked The prog- 
nosis is \erv gra\e, and the treatment 
must be sustaining 

In the infetior form of this disease 
we see an acute bulbar palsy, with 
paralj sis of the lips, tongue, and mus- 
cles of mastication and deglutition 
The extremities may be involved, the 
deep reflexes exaggerated, and res- 
piration and the pulse accelerated 
These vaiious forms differ accord- 
ing to the extent of the lesion Symp- 
toms are accordingly grouped in vari- 
ous ways Prostration is likely to 
be extreme and there is usually some 
febrile reaction The paralyzed mus- 
cles are flaccid when the nuclei are 
entirely involved, and the electrical 
reactions are changed 
DIAGNOSIS — ^The diagnosis rests 
largely upon the nuclear paralysis of 
the various cranial motor nerves , but, 
as already said, the process in some 
cases may be more widely diffused 
through the midbrain, pons, and 
medulla, in which case motor and 
sensory tracts may be affected as 
well as the nuclei of these nerves 
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EPIDEMIC LETHARGIC EN- 
CEPHALITIS 

This disease, observed in several 
countries during the great war, is 
particularly characterized by lethar- 
gic somnolence 

SYMPTOMS —Observed by Net- 
ter (1918) the \ictim is seized with 
fever, headache, and at times vom- 
iting Almost immediately there is 
marked lassitude and somnolence 
At first the patient can be momen- 
tarily roused from his slumbers, but 
later the condition passes into an 
actual coma, occasionally interrupted 
by delirium and lestlessness Very 
characteristic are the ocular distur- 
bances, usually bilateral, consisting 
of ptosis, strabismus, immobility of 
the eyeball, or nystagmus The in- 
trinsic ocular muscles are less fre- 
quently involved, but paralysis of 
accommodation and a sluggish light 
reflex have been observ ed The mus- 
cles innervated by the facial and 
those of the tongue, larynx, and ex- 
tremities may participate in the 
paralysis 1 remor is not exceptional 
The characteristic signs of meningitis, 
Kernig, rigidity, and pulse irregu- 
larity are lacking or but slightly 
marked The meningitic line is, on 
the other hand, constant I umbar 
puncture yields a clear fluid, under 
normal pressure, without excess of 
albumin, and with a normal or but 
slightly augmented cell content The 
mortality was about 50 per cent 
Death or recovery may occur within 
a few days, but generally the disease 
persists through weeks or months 
Lassitude and the eye disturbances 
continue for some time during con- 
valescence 

The writer observed 7 cases In all 
the diagnosis was manifest Stupor, 


however, varied in degree and was 
absent in one, a girl of 16, m her 
case there was the usual history of 
onset with headache, vertigo, and 
diplopia over about a week’s time, 
together with at present third and 
seventh nerve palsies, much increase 
in tendon tone, and pronounced 
coarse tremor of the right extremities 
Another patient, a man aged 35, has 
no emotional stupor, but lies curled 
up in bed complaining of headache 
He IS fretful and irritable He vomits 
from time to time and presents in- 
ability to look above or below the 
horizontal and lacks the power of 
visual accommodation The writer is 
convinced that these are cases of the 
disease described by Economo in 
April, 1917, in Austria, by Netter a 
year later in France, and at the same 
time by various British observers in 
England Kennedy (Medical Record, 
Apr 19, 1919) 

ETIOLOGY —While manifestly 
similar to epidemic poliomyelitis, 
lethargic encephalitis arises from a 
different cause The symptoms can- 
not be held due to alimentary intoxi- 
cation, c g , botulism The cases 
always occur singly, whereas in 
botulism several members of a family 
become victims An identical epi- 
demic has been met with in Vienna 
Wiesner thinks he has succeeded in 
transmitting the disease to the 
monkey by subdural inoculation and 
in isolating the causative germ as a 
Gram positive coccus The disease 
must, like poliomyelitis, be propa- 
gated by germ carriers in good health 
or affected only with a slight catar- 
rhal form Probably injections of 
serum from convalescents, admin- 
istered early, will here also prove of 
therapeutic service Two previous 
epidemics are on record, one after the 
influenza pandemic in 1890, and one 
in 1895, in eight European countnes 
and the United States 
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The fact that the epidemic of 
lethargic encephalitis coincided m 
1890 with the pandemic of influenza, 
suggests that it is a localization on 
the brain of the influenza virus The 
disease has appeared anew in the last 
few months along with pandemic in- 
fluenza Both the encephalitis and 
the influenza commence with a simi- 
lar onset of catarrhal rhinopharyn- 
gitis It IS identical with the disease 
known as nona, which was prevalent 
in Italy at the time of the last pan- 
demic of influenza Dragotti (Poli- 
clinico, Oct 6, 1918) 

All other forms of encephalitis 
should be distinguished from this 
“lethargic” type, before we can ac- 
cept It as a new entity One recalls 
further that Leichtenstein and Strum- 
pell in 1892, called attention to the fre- 
quent grippal origin of acute hemor- 
rhagic encephalitis F Rajmond also 
has emphasized “that in epidemics of 
influenza some cases are encountered 
in which from the \ery first the pa- 
tients present symptoms of acute en- 
cephalitis with the signs of grippal 
infection ” Chartier (Presse Med , 
Dec 23 19181 

PATHOLfOGY — Postmortem ex- 
amination shows but little macro- 
scopically , microscopically there are 
chiefly pen\ ascular infiltrations, 
most marked about the nuclei of the 
motor nerves of the eye, in the pons, 
medulla, and gray substance of the 
ventricular walls The spinal cord is 
but little involved The lesions re- 
semble those due to the trypanosoma of 
Africa 

Histologic findings in 2 cases given 
To the naked eye the brain seemed 
normal, but the microscope revealed 
in both a small focus of subacute in- 
flammation in the locus niger, spread 
mg toward the ganglions of the base 
and to the gray matter close to the 
ventricle in the pons and bulb The 
lesion was strictly limited to the jux- 
taventncular gray matter, the sur- 
rounding nuclei being apparently 


sound Mane and Tretiakoff (Bull 
Soc Med des Hop , May 24, 1918) 

MENINGITIS (PACHYMENIN- 
GITIS, LEPTOMENINGITIS) 

DEFINITION — Inflammation of 
the membranes of the brain This 
may arise from \arious causes and is 
a symptom of \ arious diseases Thus 
there are purulent meningitis, tuber- 
culous meningitis, syphilitic menin- 
gitis, and meningitis due to the pneu- 
mococcus For more descriptive 
purposes it is usual to distinguish 
between inflammation of the dura 
mater, which is called pachymeningitis, 
and inflammation of the pia mater, 
which is called leptomeningitis But 
practically' the two membranes are 
often involved together 

Inflammation of the dura may 
occur as a septic infection, as in frac- 
ture or injury to the bones of the 
skull or in otitis media It is then 
purulent This condition is not 
easily distinguished from cerebral 
abscess and from purulent meningoen- 
cephalitis {qv) \ distinct form is 
the pachymeningitis hccmorihagica of 
Virchow, in which there is a hema- 
toma of the dura, with the appearance 
of an organized blood-clot It occurs 
especially in chronic alcoholics and the 
chronic insane It is of vascular rather 
than inflammatory origin 

Inflammation of the pia mater, or 
leptomeningitis, likewise occurs from 
various causes Thus there are tuber- 
culous meningitis, epidemic cerebro- 
spinal meningitis (see Meningitis, 
Cerebrospinal), and syphilitic menin- 
gitis Various other forms are ob- 
served, but they are best studied in 
conjunction with the diseases m 
which they arise Thus there is puru- 
lent meningitis (see Purulent Cere- 
BROENCEPHALiTis, in this article) and 
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there are menmgitides due to the 
pneumococcus and other germs 
SYMPTOMS — ^The symptoms are 
headache, vomiting, optic neuritis, 
fever, stiffness of the neck and back, 
rigidity of the limbs, and increased 
reflexes, followed in time by delirium, 
coma, con\ulsions, and death 

The \omiting in meningitis is 
peculiar in being generally unasso- 
ciated with nausea and retching In 
meningitis at the base of the brain it 
IS observed with particular frequency 
The headache is persistent and severe, 
and, though usually frontal, it may be 
referred o\er the entire head Con- 
vulsions occur oftenest in tuberculous 
meningitis in children Retraction of 
the head and neck rigidity are most 
pronounced where the basal meninges 
and, particularly, those of the spinal 
cord are involved Optic neuritis is 
usually a late symptom Other more 
or less common symptoms are ptosis, 
strabismus, contraction and later dila- 
tation of the pupils, temporary pupil- 
lary inequality, and some of the 
characteristic phenomena of in\olve- 
ment of the trigeminal, facial, special 
sense, and cutaneous nerves 

In the majority of cases of metas- 
tasis to the head m visceral car- 
cinoma, the skull and dura are simul- 
taneously involved In the minority 
the metastatic lesions are limited to 
the inner surface of the dura, the 
arachnoid, and the pia, with or with- 
out involvement of the brain tissue 
Itself Metastases in the meninges 
may either consist of small isolated 
tumors or, less frequently, exhibit a 
diffuse involvement, to which the 
name cancerous meningitis may be 
applied In a case of the latter type 
cancer cells were easily found in the 
fluid obtained by lumbar puncture 
G Humbert and W Alexiefif (Revue 
de med , Dec , 1913) 


DIAGNOSIS — In addition to ob- 
servation of the symptoms already 
referred to, knowledge of the exist- 
ence m a given case of some ante- 
cedent condition commonly a cause 
of meningitis, eg, tuberculous dis- 
ease, otitis, or pneumococcus infec- 
tion, will not infrequently be of 
assistance in arriving at a diagnosis 
Persistent headache, convulsions ap- 
peanng only at a relatively late stage 
of the disease, and ocular involve- 
ment are features suggestive rather 
of true meningitis than of meningeal 
manifestations occurring in the course 
of a general infectious process Lum- 
bar puncture is frequently of great 
value in the diagnosis, through it the 
actual existence of a leucocytic re- 
action can be demonstrated and the 
particular micro-organism responsible 
for the disturbance ascertained by 
cultural and other methods 

Brudzinski’s sign in meningitis is 
probably one of the best in the 
diagnosis of this disease, although 
It does not distinguish between the 
various forms It consists of reflex 
actions manifested in what are called 
the neck sign and the leg sign and 
comprises two reflex phenomena, 
the identical reflex (reflexe identique) 
and the contralateral reflex (reflexe 
contralateral e) 

The former is elicited by forcibly 
flexing the head on the chest, when 
the arms and legs are drawn up, to 
remain thus 

The contralateral reflex is produced 
by passive flexion of one leg, which 
causes the limb of the opposite side 
to draw up and remain m the same 
position 

In 42 cases of meningitis the author 
found the neck sign positive in 97 
per cent , the leg sign in 66 per cent , 
Kernig’s sign in 57 per cent, and 
the Babmski sign in SO per cent 
Noithrup (Jour Amer Med Assoc, 
Jan 14, 1911) 
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Animal inoculation in positne cases 
of tuberculous meningitis where 
bacilli have not been found produces 
tuberculosis in four to six weeks 
Cytologic examination is extremely 
important In tuberculous menin- 
gitis an excess of lymphocytes, up to 
100 per cent , is noted The gross 
fibrin content of the fluid after stand- 
ing IS a fairly constant guide, there 
being an increase in meningitis and 
little fibrin in normal fluid Sophian 
(Arch of Pediat, March, 1911) 

Ankle sign of meningitis found of 
diagnostic value The ankle is 
grasped with one hand, the toes with 
the other, and the foot bent up 
toward the knee with a forcible 
push When the phenomenon is not 
present the foot drops back again as 
soon as it is released, but in case of 
the pathognomonic reflex contrac- 
tion the flexion persists This ankle 
tonus IS oflen in inverse proportion 
to the knee-jerk It seems to be 
an exaggeration of the normal mus- 
cular tonicity, and was encountered 
in meningitis, sciatica, spastic tabes, 
and hysteria L Minervini (Gaz 
degli Ospedali, July 11, 1911) 
Diagnosis of meningitis made 
through the capacity possessed by 
the cerebrospinal fluid to inhibit in 
dog-blood the hemolysis induced by 
sodium taurocholate This capacity 
IS remarkably increased in meningitis, 
as was found constantly in 27 cases, 
with 37 normal controls The test 
is positive long before cytodiagnosis 
is possible Danielopolu (Wiener 
klin Woch , Oct 3, 1912) 

Meningism is analogous to peri- 
tonism without peritonitis It com- 
prises the meningeal syndrome fever, 
stiif neck, hyperesthesia, headache, 
Kermg^s sign, etc , but the lumbar 
puncture is sterile Nearly all acute 
infectious diseases show some per- 
centage of meningism That for 
scarlatina is 4 per cent It some- 
times occurs in helminthiasis, and a 
hysterical type is known Menin- 
gism is usually recovered from 
cleanly and does not foreshadow 


meningitis The lesions comprise 
hyperemia and edema The treat- 
ment IS symptomatic Kayser (Berl 
klin Woch, June 3 and 10, 1913) 

In the differential diagnosis of 
meningitis, brain tumor may at times 
gi\e trouble, the more rapidly grow- 
ing tumors being confused with acute 
leptomeningitis, and the more slowly, 
with the same process in a chronic 
form Optic neuritis, however, is 
apt to be more pronounced and 
progress further in brain tumor than 
in meningitis, while symptoms such 
as pupillary inequality and strabis- 
mus are more suggesti\e of the latter 
than the former condition Hysteria 
may be distinguished from meningitis 
by the absence of fever 

PROGNOSIS —This is unfavor- 
able, recovery being uncommon ex- 
cept m syphilitic meningitis, in which 
antiluetic specifics are applicable, and 
an epidemic cerebrospinal meningitis, 
in which serum treatment has con- 
siderably lowered the mortality 

Of 30 patients with pneumococcous 
meningitis, 4 reco\ered Frequently 
repeated lumbar puncture not only 
permitted differentiation, but had a 
direct curatne effect The menin- 
gitis developed with sepsis and en- 
docarditis in 20 per cent of the total 
30 cases, with otitis media in 10 per 
cent , with disease of the accessory 
nasal sinuses in 30 per cent , after 
trauma in 3 per cent , and with 
unknown primary localization in 10 
per cent Repeated, copious with- 
drawal of fluid by lumbar puncture is 
useful The prognosis in pneumo- 
coccous meningitis, however, seems 
to be gra\er than in the epidemic 
form Roily (Deut med Woch , 
April 27, 1911) 

TREATMENT— Surgical treat- 
ment IS indicated m suppurative 
meningitis of otitic origin Stacke 
regards lumbar puncture as the key 
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to successful treatment in cases of 
meningitis propagated from the mid- 
dle ear by \\ay of the labj^rinth, and 
advises its performance whenever 
vomiting comes on m suppurative ear 
disease, especially if accompanied 
with vertigo, fever, or intense head- 
ache Indeed, the radical operation is 
indicated, he states, in the presence 
of these symptoms even if the cere- 
brospinal fluid IS found clear, and if 
the seveie morbid manifestations do 
not promptly subside the labyrinth 
should be operated at once 

Elimination of the primary focus 
in the ear is the salient point in the 
surgical treatment of otitic menin- 
gitis This involves the opening of 
the labyrinth in all cases in which 
either the functional examination be- 
fore the operation shows that it is 
destroyed or the examination during 
the operation shows that it is dis- 
eased, the most frequent sign being 
the existence of a labyrinth fistula 
To guard again&t the possibility of 
thrombosis of the sigmoid sinus, the 
author exposes the whole perpen- 
dicular part of the sinus and ex- 
amines It If puncture with a Pravaz 
s>ringe re\eaL fluid blood in two dif- 
ferent placeb slightly apart, it is 
probible that there is no thrombus 
If the s>rin^e reninins empty or if 
pus Is extracted he does not open 
the sinus and expose the lateral 
wall during this stage of the opera 
tion, but waits to do it at the end 
of the operation, when craniotomy 
is performed, in order to a\oid in 
fection of the soft membranes of the 
brain from the diseased sinus, in case 
it should be found necessary to open 
the subdural space 

He performs craniotomy by en- 
larging upward the bony cavity pro- 
duced by the radical operation, using 
as much as possible a strong cutting 
forceps and making an opening ex- 
tending inches horizontally and 
about inches vertically The 

opening should be so situated as to 


expose freely for examination (1) 
that part of the dura corresponding 
to the mastoid antrum, (2) that part 
corresponding to the attic, for the in- 
flammation of the soft membrane of 
the brain occasionally starts here as 
a local pachymeningitis, and (3) 
the part of the dura which covers 
the posterior surface of the petrous 
bone, for there are found now and 
then small deep-seated epidural ab- 
scesses which otherwise are easily 
overlooked When looking for this 
form of abscess the free exposure of 
the sigmoid sinus, performed in the 
first stage of the operation, is of 
great assistance, as the inner edge 
of the perpendicular section of the 
sinus represents a line beyond which 
one must not go Opening of the 
subdural cavity should be done in 
the following class of cases (1) 
When a fistula is found in the dura, 
(2) when there are signs of gangrene 
of the dura, (3) when the subjective 
or objective symptoms point toward 
the existence of a brain abscess It 
IS, however, an established fact that 
meningitis may be accompanied by 
local symptoms without an abscess 
of the brain being present Holger 
Mygind (Jour Amer Med Assoc, 
Aug 27, 1910) 

Wheie opeiative indications do not 
exist, the tieatment of meningitis, 
except in the syphilitic and epidemic 
foims, can be little moie than symp- 
tomatic Elevation of the head and 
the application of ice to it are con- 
sidered useful measures As a deiiva- 
tive proceduie, the use of blisters, ap- 
plied to the back of the neck, is likely 
to prove of value, or leeches, placed 
either on the temple oi behind the 
ear, may be employed The patient 
must be kept in an absolutely quiet 
and preferably darkened room A 
light, fluid diet should be given 

Headache may be combated with 
coal-tar drugs, such as acetphenetidm, 
and fever by means of cool sponging 
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or bathing Arnold found that for 
continuous vomiting in protracted 
cases of meningitis administration of 
hydrochloric acid is very beneficial, 
morphine, on the contrary, aggra\at- 
mg this symptom by causing stagna- 
tion of the gastric contents In sev- 
eral cases of infectious meningitis the 
same author obser\ed that the epi- 
dermic use of guaiacol was fol- 
lowed by a diminution in the menin- 
geal symptoms in a few days, with 
subsequent early recovery Inunc- 
tions of mercury have long been con- 
sidered useful m non-tuberculous 
meningitis cases Relief of excess- 
ive intracranial tension by lumbar 
puncture has seemed valuable in a 
number of instances In staphylo- 
coccic meningitis Churchill has used 
an autogenous vaccine apparently 
with complete success 

Early relief from excessive intra- 
cranial pressure by means of lumbar 
puncture is advocated by the author 
m the treatment of uncomplicated 
cases of all forms of meningitis, in- 
cluding tuberculous Earliest pos- 
sible recognition of pressure symp- 
toms IS required, for which purpose 
total and differential leucocyte counts 
are of \alue Four cases of menin- 
gitis reported (including one tuber- 
culous), which reco\ered after lum- 
bar puncture Tlultgen (Amer Jour 
Med Sci , March, 1910) 

Case in which a typhoid infection 
appeared to ha\e settled exclusively 
in the meningeb, typhoid bacilli be- 
ing found in tiie cerebrospinal fluid 
obtained by lumbar puncture The 
latter had an unmistakably curative 
effect on the meningitis symptoms 
The author has collected 8 cases of 
typhoid meningitis in the literature 
In all but 3 the patients recovered 
Stuhmer (Munch med Woch, Feb 
14, 1911) 

Influenzal meningitis is not a rare 
disease All but 6 of 58 cases re- 


ported have terminated fatally Woll- 
stein induced in monkeys a severe 
form of cerebrospinal meningitis by 
injection into the spinal canal of 
virulent cultures of influenza bacilli 
An immune serum was then pre- 
pared from goats by repeated injec- 
tions of virulent influenza bacilli ex- 
tending over a long period of time, 
and it was found possible to rescue 
monke> s regularly from the fatal 
effects of the subdural inoculation of 
cultures of the influenza bacillus, 
through daily injection, by means of 
lumbar puncture, of the immune 
serum for three or four days The 
author advises this treatment for in- 
fluenzal meningitis in human beings 
in the same manner in which the 
serum for epidemic meningitis is 
employed Flexner (Jour Amer 
Med \ssoc , vol Ivii, No 16, 1911) 

In suppuratn e meningitis, that 
treatment ma> have any chance of 
success, it must be applied early and 
kept up energetically As long as 
the affection is merely a diffuse 
seropurulent meningitis, repeated lum- 
bar puncture and systematic adminis- 
tration of hexamethylenamine may 
cure Henke (Med Klinik, Feb 25, 
1912) 

Case of pneumococcal meningitis 
m which 10 injections of antipneu- 
mococcus serum were given The 
spinal fluid remained infected with 
pneumococci for some time after the 
last injection, but all the symptoms 
rapidly cleared up, and recovery fol- 
lowed Gumming (Lancet, Nov 9, 
1912) 

The cisterna magna is the one 
logical place where removal of pyo- 
genic cerebrospinal fluid should be 
practised The author has performed 
this operation 8 times That all his pa- 
tients died means simply that opera- 
tive relief must be afforded at the be- 
ginning of the disease If a patient 
presents head symptoms, a rising 
blood-pressure, venous engorgement 
and edema of the optic papilla, 
with absence of copper-reducing ele- 
ments from the cerebrospinal fluid, 
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the disease is certainly septic menin- 
gitis Death is inevitable unless re- 
lief be afforded by instant, free and 
continuous escape from the skull of 
the excess of cerebrospinal fluid 
with Its content of bacteria and 
poisons Haynes (Archives of Pedi- 
atrics, Feb , 1913) 

Case of a 21-month-old child with 
slight neck rigidity and drowsiness 
Lumbar puncture showed the pres- 
ence of staphylococci Two more 
lumbar punctures were made and 
from the last an autogenous vaccme 
was prepared, after a single injection 
of which the temperature imme- 
diately became normal and the child 
made an uneventful recovery F S 
Churchill (Med Rec , June 28, 1913) 

Serous meningitis, described by 
Quincke, is characterized by involve- 
ment of the pia-arachnoid The 
symptoms are mild, and are chiefly 
fever, headache, stiffness of the neck, 
increased reflexes, and occasionally 
optic neuritis The cause is doubt- 
ful, but syphilis may be suspected 
and should be tested for 

Case of acute serous meningitis in 
an 11-year-old girl, at one time 
threatening immediate death Two 
operations were performed to evac- 
uate some of the cerebrospmal flmd, 
with excellent results Axhausen 
(Berl klin Woch, Feb 8, 1909) 

When signs of meningeal irritation 
are particularly pronounced m du- 
bious cases and the syndrome shows 
marked exacerbations with long re- 
missions, the possibility of serous 
meningitis should be borne m mind 
Under certain conditions a pulsating 
vascular murmur may be heard, 
similar to that of aneurism of the 
basal arteries If the disturbances 
do not subside under xodme and mer- 
cury, operative mtervention should 
be considered The danger to vision 
should hasten the decision in such 
cases Lumbar puncture alone seems 
to aggravate the condition H Op- 
penheim and M Borchardt (Deut 
med Woch, Jan 13, 1910), 


Epidemic lethargic meningitis, 
described on page 594, seems to call 
for mtraspmal injections of con- 
valescents' serum according to Netter 
judging from results obtained in 
poliomyelitis Marmesco suggests 
that they be made into the arachnoid 
cavity 

Experience m 4 cases leads to the 
belief that operative intervention in 
the hope of relieving intracranial 
pressure is contraindicated, for de- 
compression cannot be beneficial 
when the tendency to further hemor- 
rhage still exists Aside from the 
features mentioned, the brains showed 
at autopsy small round-celled pen- 
vascular infiltration, capillary hemor- 
rhages, ischemic softenings, neurog- 
lial proliferation, chromatolysis, and 
coagulation necrosis E F Buzzard 
(Lancet, Dec, 1918) 

SPINAL MENINGITIS 

Inflammation of the membranes of 
the spinal cord may be located either 
m the dura or in the pia, or, as is not 
uncommon, in both Syphilis is a 
common cause of meningomyelitis, m 
which either one or both membranes 
may be involved Tuberculous men- 
ingitis IS much more rare than the 
same condition m the brain, but the 
membranes may be involved m tuber- 
culous spinal caries Cerebrospinal 
fever is an acute infection, described 
elsewhere {g v) A purulent menin- 
gitis occasionally occurs from a sep- 
tic focus, distant or remote, and 
spinal meningitis may be caused by 
the pneumococcus 

Chronic spinal meningitis pre- 
sents the same symptoms, except 
certain minutiae, as tumors of the 
spinal cord The cases occur in 
adults, and are characterized by pain 
and loss of power m the legs, with, 
it may be, also slight kyphotic cur- 
vature of the spine, and the ultimate 
development of a progressive par^- 
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plegia running through the ordinary 
course and terminating fatally The 
pain IS felt in one limb to begin with, 
and then spreads to the other limb, 
and finally up the back It is gen- 
erally said to be in the substance ot 
the limb, and feels in most cases 
like a tightening or drawing up 
The typical girdle tightness is 
sometimes felt The patients be- 
come paralyzed, a general sense 
of weakness coming on in the whole 
leg As this IS a chronic inflamma- 
tory condition, the prognosis depends 
upon the rule that if a patient is be- 
low middle life or at middle life re- 
cuperation is apt to be good, if be- 
yond middle life, it is apt to be poor 
The treatment consists m simple 
laminectomy, opening the theca, and 
w ashing it out with a mercurial lotion 
There is no risk in using strong 
mercurial solutions, even up to 1 500, 
following up with a 1 2000 solu- 
tion, and leaving in some of this 
strength when closing up the wound, 
which should be completely closed 
without drainage It is not neces- 
sary to sew up the theca, by allow- 
ing the cerebrospinal fluid to dram 
away through the lymphatics of the 
walls of the wound, there is less 
tendency to subsequent headache, 
fever, and tachycardia After the 
wound has completely healed, free 
mercunal inunction of the spine 
should be ordered, especially over 
the scar Horsley (Bnt Med Jour, 
Feb 27, 1909) 

HYPERTROPHIC PACHYMEN- 
INGITIS 

This occurs especially in the cer- 
vical region, and is usually caused by 
trauma The dura is much thickened 
and the cord is involved The symp- 
toms, as was pointed out by Lloyd, 
closely resemble those of syringo- 
myelia 

It IS practically not possible in 
many cases to distinguish a pure 
meningitis from a meningomyelitis, 
or a leptomeningitis from a pachy- 


meningitis The various conditions 
should be studied in the various dis- 
eases which cause them, as in tuber- 
culous meningitis, cerebrospinal men- 
ingitis, and sj philis (o' ) 

TUBERCULOUS MENINGITIS 

This is caused by an infection of 
the membranes of the brain by the 
tubercle bacillus It is most marked 
at the base of the brain, where the 
membranes become thickened and 
opaque and an inflammatory exudate 
occurs The affection is most com- 
mon in children 

SYMPTOMS —These may be 
divided into three stages — 

In the first stage there are headache, 
vomiting, constipation, slight fever, 
and a general decline in health, with 
slight mental changes, as irritability 
The onset is insidious, but in some 
cases it may be abrupt The head- 
ache may be accompanied by the so- 
called hydrocephalic cry, occurring 
especially during sleep 

In the second stage the disease is 
well marked There are delirium, re- 
traction of the head, fluctuating tem- 
perature, slow and irregular pulse, 
obstinate constipation, convulsions, 
optic neuritis, and various paralyses, 
as of the eye muscles, or even a 
hemiplegia 

In the third stage there are coma, 
weak and rapid pulse, sometimes a 
subnormal temperature, incontinence, 
and convulsions, and paralysis may 
persist 

DIAGNOSIS — In the early stage 
the disease may be mistaken for in- 
fantile convulsions, gastrointestinal 
disorders, or a simple febnle attack 
Later it may simulate pneumonia, 
typhoid fever, poliomyelitis, or in- 
fluenza It may simulate a few other 
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disorders, but the resemblance is 
slight The distinction is to be made 
by the gradual predominance of the 
brain symptoms, and by eliminating 
the distinctne symptoms of such dis- 
eases as pneumonia and typhoid 
fe\er Lumbar puncture may be of 
help , the fluid is generally only 
slightly turbid, but often contains 
«mall flocculi of fibrin , the cells are 
nearly all mononucleai, and tubercle 
bacilli can sometimes be demon- 
strated In the second stage it is 
scarcely possible to mistake the 
disease 

Apart from epidemics of cerebro- 
spinal meningitis, 70 per cent of 
cases ol acute meningitis in young 
children are tuberculous Etiologic- 
ally, 199 cases were divided as fol- 
lows Tuberculous, 138 cases pneu- 
moccccic 22 cases, mcningococcic 
(sporadic! 24 cases, staphylococcic 
or streptococcic, 10 cases, influenzal, 
4 cases colon bacillus, 1 case Lum- 
bar puncture should be employed in 
every suspected case In tuberculous 
meningitis bacilli are always present 
in the cerebrospinal fluid, although 
difficult to find in the early stages, in 
later stages a careful examination 
should discover them The v Pir- 
quet test in most cases gives posi- 
tive results Holt (Amer Jour Dis 
of Children Jan 1911) 

PROGNOSIS — This is always 
grav e, for the disease is m\ ariably 
fatal 

TREATMENT — i he treatment is 
unsatisfactorj, and can only be pal- 
liative at best, for there is no known 
remedy for the disease The meas- 
ures already mentioned in the treat- 
ment of other forms of meningitis are 
also applicable in the tuberculous 
variety 

Successful treatment of 2 cases of 
basal meningitis by iodoform inunc- 
tion An ointment was made up 


containing 15 grains (1 Gm ) of iodo- 
form to the ounce (30 Gm ) of 
petrolatum, and rubbed thoroughly 
into the back and posterior part of 
the scalp night and morning Small 
doses of potassium iodide and bro- 
mide were also given H Mowat 
(Lancet, Jan 7, 1911) 

The writer treated 3 cases m chil- 
dren 3 and 18 months and 8 years old 
respectively, by reinjecting subcu- 
taneously 2 to 3 c c (30 to 45 min- 
ims) of the cerebrospinal fluid ob- 
tained by lumbar puncture, every 
other day at first then at longer in- 
tervals The older children recovered 
Tilli (Policlinico, Nov 19 1916) 

ENCEPHALOCELE 
This condition, also called hernia of 
the brain, or hernia cerebri, is either 
congenital or acquired 

The congenital form arises from de- 
fect in the development of the em- 
bryo, shown by failure of the walls 
of the cranial cavity properly to 
coalesce An oiifice remains, thiough 
which a portion of the brain or mem- 
branes pioti tides It IS usually seen 
at the postenoi base of the brain, and 
IS sometimes associated with spina 
bifida The cerebellum especially is 
then involved Other locations are 
the loot ol the nose, the frontal su- 
ture, or even within the nose or mouth 
In some cases the protruding sac con- 
tains only cerebrospinal fluid, and it 
IS then called a meningocele 

The acqim cd form arises from injury 
to the cianium, causing loss of por- 
tions of the bones of the skull, thus 
lesultmg in an opening, through 
which a poition of the brain pro- 
trudes It has been seen after frac- 
ture, and also after necrosis of the 
skull The commonest cause is the 
opeiation of trephining The pro- 
cedure known as a decompressive op- 
eration, which IS done for the relief 
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of pressure in cases, especiallj of 
brain tumor, is sometimes follow ed 
by a hernia of the brain In a case 
of this kind under the writer’s care 
a large hernia has protruded in the 
motor region, and has remained sta- 
tionary for several >ears (See also 
Fungus, or Hernia, Cerebri, p 171, 
Vol V) 

The hernia is covered with the 
brain membranes and the scalp 
These coverings may become very 
thin, and look as though they might 
rupture Pulsation of the brain may 
sometimes be felt in the mass Occa- 
sionally the tissues become inflamed, 
and even slough, requiring surgical 
interference 

The symptoms in some cases are 
only objecti\e or e\en negati\e In 
the congenital form, however, the 
condition is sometimes associated 
with other defects of development in 
the cerebrospinal axis Pressure on 
the tumor in these cases causes tem- 
porary coma, paralysis, and other evi- 
dence of interfeience with the func- 
tions of the cerebrum 

The prognosis in congenital cases is 
bad, the patients seldom surviving 
more than a few years, or even months 

In the acquired form, especially 
after trephining, the symptoms are 
usually those that are due to the orig- 
inal lesion, such as trauma or tumor, 
rather than to the hernia itself Cases 
vary greatly in this respect, however, 
and cannot be described here in de- 
tail If the hernia should e\entualh 
lead to destiuction of biain-tissue, 
especially in the motor region, corre- 
sponding symptoms would, of course, 
result 

VASCULAR DEGENERATION 

The blood-vessels of the brain, in 
common with those of the body gen- 


erallj, are subject to degenerative 
changes in their walls — the condition 
known as arteriosclerosis The walls 
are thickened and become brittle, 
especially in ad\ancecl life At the 
base of the brain, in the circle of 
Willis, and in the mam trunks, these 
changes are often \ ery marked They 
are the causes of apoplexy, hemi- 
plegia, aphasia, etc The \ essel either 
ruptures, causing a cerebral hemor- 
ihage, or it is occluded by a throm- 
bus, causing softening (See Cere- 
bral Hemorrh \ge, etc ) 

Sy philis also causes thickening and 
degeneration of the blood-\essels 
The inner coat is especially in\ol\ed 
— the syphilitic endarteritis of Heub- 
ner The resulting symptoms may be 
due to softening or hemorrhage, and 
are chiefly -various forms of paralysis, 
as hemiplegia, monoplegia, aphasia, 
etc (See also S\ philis and under 
the following heading Vascular 
Diseases of the Brun ) 

J \MES Hendrie Llo-hd, 
Philadelphia 

MENINGES AND BRAIN, DIS- 
EASES OF (CONTINUED) 
VASCULAR DISEASES OF THE 
BRAIN — The subjects of Cerebrxl 
Hemorrh \ge, Enceph a.litis, Cere- 
BR\L Atscess, and H\droceph\lus 
ha\ e been alreadv treated, and hence 
need no further mention 

Cerebial vasculai diseases might 
be consideied as to their eftects 1 
On the peimeability of the \ essel 
walls 2 On the \asomotor arrange- 
ments for the brain itself 3 On the 
brain tissue involved by vascular 
obstruction 

The main factor so far known re- 
garding the \ ascular pathology of the 
brain hinges on the last one of these 
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points Hence the best basis for ap- 
proaching this subject is an outline of 
the effects produced by blocking of 
each indi\idual vessel or branch 
The causes and consequences will 
then admit of a more concise and 
satisfactory handling 

In general, it may be said that the 
effects are somewhat proportional to 
the size of the vessel and the sudden- 
ness with which the block occurs Of 
course, as regards the e\entual 
amount of anatomical damage sud- 
denness has little to do 

GENERAL SYMPTOMATOL- 
OGY 

Arteries — (o) The Dural Arteries 
— For two reasons, obstruction in 
these is harmless In the first place, 
they do not have to do with the brain 
proper, but constitute in this partic- 
ular an independent system In the 
second, they are not terminal vessels, 
but are at all points protected by 
ample anastomoses 

(i») The Biain Arteries Proper — 
The main factor here is the fact that, 
aside from the chief trunks, all the 
distributing vessels are more or less 
terminal arteries, and in part strictly 
so Consequently the area supplied 
by any one of them is, in case of clos- 
ure (embolism, thrombosis, obliterat- 
ing arteritis, or enduring functional 
spasm), bound to undergo softening 
to a corresponding extent — the whole 
area, if a strictly terminal vessel, and 
a portion if only partially so 

The true terminal arteries are the 
perforants at the base and the small 
branches from the basilar directly en- 
tering the pons But beyond the 
circle of Willis, all the pial arteries of 
much size are partially terminal 
The Individual Arteries and 
Branches — Lenticulostriate Artery 


(One of the Preperforating from First 
Part of Sylvian) — Partial softening in 
shape of a wedge with its tip in the 
interior part of the lenticular nucleus, 
while its base is directed forward and 
takes in the anterior two-thirds of the 
striate body The wedge is formed 
of the anterior part of caudate, the 
internal capsule, and the third seg- 
ment of the lenticular nucleus 
Motor paralysis of the opposite side 
Lenticulo-optic Artery (also from Syl- 
vian) — Softening of postexternal part 
of lenticular nucleus, of part of inter- 
nal capsule, of anterior part of thal- 
amus, and of tail of caudate 
Perforating Arteries from Choroid 
Pie Alls — Partial softening of thalamus, 
size of a pea to a filbert 
Postexternal Optic Artery — Walnut- 
sized softening in the subposterior 
part of thalamus and in the peduncle 
Piecerebral plus Sylvian Artery — 
Block at bifurcation of interna.1 ca- 
rotid, extending in the precereb’^al 
beyond the precommumcans Soften- 
ing of frontal, parietal, and sphe- 
noid lobes, the striate body, etc i e , 
of the whole territory supplied by 
both the piecerebral and medicere- 
bral arteries Here we may have op- 
posite hemiplegia, and, if on the side 
of the speech-centers, “total aphasia, 
together with an altogether unusual 
amount of mental degradation, in 
addition to blindness and loss of 
smell on the side of the lesion The 
extra mental degradation would be 
due to the fact of the cutting off of 
the blood-supply from the callosum, 
seeing that this is mainly supplied 
from the precerebral ” 

Precerebral Artery Alone — Softening 
of the frontal convolutions and of the 
inner surface of the hemisphere as 
far as the callosomarginal fissure 
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Branches of the Precerebral — 1 Sub- according to the slight "V anation m 
jrontal Branches — Softening of orbital different indi\iduals in the extent of 
convolutions No distinguishing symp- cortex supplied b\ this % essel, but 
toms e\en more upon the differences in the 

2 Interior Prefrontal Branches — freedom of the anastomoses existing 
Softening of the first and of much of between its branches (cortical) and 
second frontal convolutions Like- those of the precerebral and post- 
wise part of so-called “silent” regions cerebral 

of brain 1 Stibf rental Branch — Softening of 

3 Posterior Branches — Softening of part of insula and of the subfrontal 

remaining median surface of hemi- (Broca’s) coniolution Aphasia if 
sphere supplied by precerebral artery on the left side, without other para- 
Crural monoplegia Ijtic complications 

(A) Medtcerebral Artery (mits first 2 Pi e parietal Branch — Softening of 
2 cm , from which part are gi\ en off foot of medifrontal and part of pre- 
the preperforatings abo\ e mentioned) central convolutions Agraphia if on 
— Softening of whole territory of the left 

Sylvian artery (same parts as in B) , 3 Medipaiietal Branch — Softening of 

also motor segment of internal cap- both central con\olutions along the 
sule, corpus striatum (thus including Rolandic fissure, of the anterior por- 
lenticular and caudate nuclei), and an- tion of the first parietal con\olution, 
tenor third of thalamus The symp- and of the insula In either of the 
tomatology is also practically same as last (Nos 2 and 3) there may be 
in B, except — if possible — more pio- aphasia due to cutting off of subcor- 
nounced and with deeper mental tical tracts, paral) sis of face and arm 
impairment on opposite side, and paresis of op- 

(B) Sylvian Artery, Beyond the Per- posite lower extremity Also para- 
foiatings, or all its Branches — Total lytic agraphia, if on the left Theo- 
softening of cortical territory of retically, according to Bastian, also 
Syhian {^v infra branches) Block- loss of muscular sense in the fully 
iiig heie causes complete hemiplegia paraljzed parts, — though impossible 
of opposite side (with exception of to demonstrate 

the trunk and other bilaterally acting 4 and 5 Postparietal and Temporal 
muscles) and “total aphasia” if on Branches — Softening of the subpanetal 
the side of the speech centers, “that and supratemporal convolutions, and 
IS, in addition to aphasia proper of part of the insula Word-blindness 
there would also be agraphia, as well and more or less complete word- 
as complete word-deafness and word- deafness 

blindness, carrying with them that “It is only on rare occasions tnat 
amount of mental degradation which \ascular lesions are precisely limited 
IS inseparable from a blotting out of to the seats of particular word- 
all the word centers in the leading centers They are much more fre- 
hemisphere ” Astereognosis and early quently irregular in their distribution, 
apraxia may be added or multiple, and thus give rise to con- 

Cortical Branches of Sylvian Artery fused or less typical forms of speech 
• — ^The clinical results here vary some defect ” 
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Postcerebral Artery — More or less 
softening’ of the occipital lobe, espe- 
cially the cortex on its inner and 
under aspects, including the region of 
the cuneus, the hippocampal gyrus, 
and posterior portion of lower tem- 
poral convolutions Hemianopsia of 
the opposite half of the visual field, 
with preservation of pupillary re- 
actions from both halves of the retinae 

Ceieoellar Afteries — ^Embolic and 
thrombotic softening here is more 
rare 

V ertebt al A rtenes — Embolisms of 
the vertebral are more often on the 
left, due to the existence on that side 
of a marked constriction where the 
vessel discharges into the basilar, 
whereby emboli are caught at that 
point Softening may not result If, 
however, the block extends any dis- 
tance along the artery (as is usually 
the case in thrombosis), softening in 
the corresponding half of the oblon- 
gata may be expected 
Basilai Artery — Blocking of this ves- 
sel, usually thrombotic, so long as the 
postcommunicants are patent, only 
produces s> mptoms by cutting off the 
small terminal branches to the pons 
These aie, however, important, and 
two tvpes of effect are distinguished 
according as the block affects the 
upper or lower portion Where the 
focus IS at the upper limits of the 
pons, involving cerebral crus, cor- 
pora quadrigemina, and optic tract, 
there may be a paralysis of the ex- 
tremities on one side with that of the 
eye muscles on the other (hemiplegia 
alternans superior) Where, how- 
ever, this affects the pons at the 
facial-nerve exit, there may be paraly- 
sis of the extremities on one side with 
that of the facial on the opposite side 
(hemiplegia alternans inferior) 


EMBOLISM 

DEFINITION —Embolism of the 
brain, like that m other parts of the 
body, IS the blocking of an artery by 
a plug or material sufficiently solid to 
stop Its blood-current It plays a 
more important part here because 
1 The arteries are, to a greater extent 
than in most other parts, terminal 
vessels 2 The special functions of 
any destroyed part of the brain can- 
not be compensated, as eg, in the 
lungs or spleen, where all portions act 
practically alike 

VARIETIES — Transient Embo- 
lism — In this form the occluding sub- 
stance breaks up or is floated along to 
a place where the collaterals suffice, 
and this happens before death of the 
threatened tissues It is believed to 
explain occasional transient seizures 
experienced by embolic subjects 

Simple Embolism — The oi dinary 
form, where the floating mass lodges 
in some artery and cuts off the whole 
curient immediately 

Septic Embolism — Where the em- 
bolic plug cariies some infecting^ 
agent Inasmuch as an ulcerative 
endocarditis may be due to the in- 
vasion of the ordinary pus-organisms 
(streptococci and staphylococci), gon- 
ococcus, tubercle bacilli, or even cer- 
tain other micro-organisms, it follows 
that a plug carried to the brain may 
be the transporter of infection like 
that of Its source In such cases the 
reaction about the point of lodgment 
or in the involved area will bear 
some relation to the virulence of the 
underlying germ 

It IS a notable fact that a septic 
cerebral embolism is far more liable 
than any other to form the starting- 
point of a hemorrhage It seems to 
start from the eroded end of the vessel 
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Aneurisms of the brain arteries in 
children are said to owe their origin 
to embolic processes 

Partial Embolism — Where the 
plug, owing to its angular or irregu- 
lar shape, does not at first completely 
block the vessel In such case either 
It IS soon driven along to some point 
where it does fully occlude the lumen, 
or a thrombotic deposit soon forms 
around it and thus completes the 
closure 

Symmetrical Embolisms — The cor- 
responding vessels on the two sides 
ha\e, in rare instances, been the seat 
of embolism (both medicerebrals, m 
Carrington^s case , both the medicere- 
brals and precerebrals on each side m 
Fisendrath^s) 

Pigment and Granular Emboli — 
The collections of pigment in chronic 
malaria are well known Globular 
hyaline masses have been described 
by Manasse, and are supposed to be 
derived from the white corpuscles So* 
far as concerns chorea, however, clin- 
ical and experimental studies have dis- 
proved the theory that it is due to 
multiple small emboli 

Fat Embohsm — This affects pri- 
marily the lungs, but in general fat 
embolism the brain arteries maj also 
be invaded Only in severe cases are 
serious brain symptoms produced, 
and fever does not result 

Two cases of cerebral fat embolism 
which presented similar symptoms 
and signs They both had fractures 
of the thigh, in one case a compara- 
tively simple fracture, and in the 
other two simple fractures, together 
with some crushing of the bones 
about the knee-joint and a lacerated 
and contused wound of the foot The 
patients were both given chloroform 
for the setting of the fractures Within 
about twelve hours both went into 
a comatose state more or less sud- 


denly, without any previous notice- 
able pulmonary distress, the tempera- 
ture rose rapidly, the pulse was of 
low tension and rapid, and there 
were no localizing signs in the nerv- 
ous system pointing to a lesion in 
any particular part of the brain Both 
might ha\e been thought to be cases 
of cerebral compression if it had not 
been for the character of the pulse 
One patient was trephined over the 
right side because he had evidence of 
injury to the skull on that side The 
authors do not belies e that the opera- 
tion hastened death, the only cause 
of which that could be demonstrated 
was fat embolism of the brain The 
other patient recovered to a slight 
extent from what seemed to be an 
almost hopeless condition, and his 
death was, no doubt, partly due to 
secondary bronchopneumonia, in this 
case also some of the typical signs 
of cerebral compression were absent 
Godlee and Williams (Lancet, Apr 
22, 1911) 

Case of fat embolism of the brain 
in a robust young man who had both 
femurs broken m the caving in of a 
mine There was little shock and he 
seemed to be doing well for twenty- 
four hours, then he became som- 
nolent and succumbed in coma the 
third day Autopsy revealed the 
cerebral form of fat embolism The 
sufferer had dragged himself some 
distance from the scene of the acci- 
dent to give the alarm for 4 buried 
mates, and he was taken by tram to 
a hospital in town 

After any fracture all manipulation 
and transportation of the injured 
should be reduced to the minimum, 
for fear of inducing fat embolism, it 
is better to refrain even from chang- 
ing the dressings too often and in 
lifting and carrying the injured there 
should be as little shaking up as 
possible to avoid favoring absorption 
of fat from the site of the lesion 
The writer has known of instances in 
which the cerebral symptoms de- 
veloped during or shortly after the 
patient had been moved Weber 
(Med Khnik, May 25, 1913) 
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Air Embolism — ^The same applies 
as to fat embolism This refers only 
to cases where the air enters at other 
points m the body 

There is also the possibility of air 
entering through the brain vessels, 
but this applies not to the arteries, 
but to the veins and sinuses In 
Genzmer’s case air to a fatal extent 
was aspirated through the opened 
longitudinal sinus Frangois-Franck's 
experiments appear to show that by 
way of the vertebral veins air may be 
taken in through the occipital diploe 
veins In the Porter case there was 
some e\idence that air was intro- 
duced into brain-vessels in tetanic 
convulsions, the wound being across 
the forehead Koerner concludes 
that in operations on the lateral sinus, 
where the sinus-wall shows respira- 
tory moiements, the vessel should 
first be closed below before venturing 
to open It lest air be sucked in 

SYMPTOMS — These are largely 
dropping out of functions {aiisfall 
symptome) rather than strictly positive 
They aie, as a rule, though not in- 
variably those of a sudden interrup- 
tion of function of the portion of the 
brain inxohed, sudden in onset and 
promptiv complete in effect Rarely 
thev deepen for hours after the onset 
They necessarily vary in intensity 
and kind according to the extent and 
location of the area supplied by the 
vessel Certain immediate effects 
may pass off, and some of the more 
lasting manifestations may gradually 
ameliorate 

There are no focal premonitions 
(as headache, dizziness, unilateral 
tinghngs or numbness about the 
body, paresis, etc ), and previous 
headaches, apparently in relation to 
the trouble, count against embo- 


lism Aphasia speaks in general more 
for embolism than for hemorrhage 
though common enough in the latter 
also Development of the condition 
during sleep makes the probabilities 
against embolism 

A history of past rheumatism, espe- 
cially the presence of a heart murmur, 
and still more a knowledge of pre- 
vious vascular plugging (in any part 
of the body) are strongly suggestive 
of embolism To fully warrant the 
diagnosis, we must establish the ex- 
istence of some source, as valvular 
disease or endocarditis at the time of 
the seizure, though various pulmo- 
nary and other conditions may suffice 

The occurrence of apoplexy or 
hemiplegia in persons under 40 years 
of age has been supposed to indicate 
embolism, though there are too many 
exceptions to allow much value to 
any such age rule 

The occurrence of coma argues 
against embolism, at least, embolism 
limited to the pallium is not attended 
by this symptom, and this is its 
most common location 

The focal symptoms are those of 
the part involved, and may include 
almost any loss of function seen in 
brain disease, though they are more 
often those of the left side of the 
brain For the regional diagnosis 
(localization) these ha\e been given 
in biief outline in the schedule of 
arteries 

ETIOLOGY — This has been given 
in part under the heading Varieties 

The foims of verrucous and ulcera- 
tive endocarditis, yielding vegetations 
oi other solid fragments that may be- 
come freed from their base, are the 
best-recognized causes of embolism 
It has been found that embolism of 
the brain occurs in 5 per cent of cases 
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of valvulai disease, and that this oc- 
curs twice as frequently in females 
as in males 

Rheumatism, gonorrhea, chorea, 
scarlet fever, appendicitis, and septic 
processes of all kinds m \\hate\er 
part of the body, by their tendency to 
endocarditis, are indirect causes of 
embolism Destructive pulmonary 
processes, pleural irrigation, and 
enteropentoneal troubles ma> start 
and free thrombi that find lodgment 
in the brain 

PATHOLOGY — ^The mam feature 
is the softening, and this imohes all 
tissues so far as it goes It may be 
red, white, gray, yellow, or brownish, 
dependent on circumstances, dura- 
tion, etc “In the early stages of 
embolism or thrombosis of vessels 
supplying the cortex, red or red and 
white softening mixed is found in the 
aiea affected, after longer periods 
yellow softening is met with, or what 
French writers term plaques jauues, 
and, after much more prolonged 
periods, pseudocysts are found, owing 
to complete atrophy and absorption 
of the cerebral tissue having taken 
place ” 

It IS still an open question whether 
all focal softening of this type is due 
to vascular blocking If so, then in 
numerous cases either the obstruct- 
ing material has disappeared or the 
trouble has been an arterial spasm of 
sufficient seventy and duration to 
produce the same effect The left 
side, and especially the left S}lvian 
and Its branches, is the more fre- 
quent site 

PROGNOSIS — Experience shows 
that the prospect of late improvement 
after embolism is as good as after 
cerebral hemorrhage In favorable 
locatton§ a certain amount of col- 


lateral compensation occurs, so that 
a marginal zone of endangered tissue 
recovers a sufficient degree of sup- 
ply to resume function Moreover, 
manj of these are young subjects in 
whom some substitution of function 
is still possible Immediate danger to 
life occurs only when the area m- 
\oKed is great, or where essential 
centers in the pons are included 

TREATMENT — ^The treatment of 
this condition is in most respects the 
direct opposite of that for cerebral 
hemorrhage Our chief usefulness is 
at the time of the attack, by imme- 
diate and acti\e measures, then, great 
good can be accomplished 

An ideal method would be the de- 
\elopment of a collateral circulation 
But the brain arteries are so largely 
terminal \essels as to preclude full 
compensation where an artery of 
much size is stopped 

Where the blocking is due to ather- 
omatous or other soft material, it may 
break up sufficiently to pass on We 
can only aid this by increasing the 
blood-pressure and tumbling the plug 
along 

The most available and useful waj 
for us IS to force the embolus as far 
along into some peripheral \essel as 
possible This is accomplished by 
placing the head low, giving free liba- 
tions of hot and stimulating drinks, 
applying bandages to the extremities 
or abdomen, and the administration 
of nitroglycerin or amyl nitnte 
Strophanthus may be admissible if 
the heart is not acting so tumul- 
tuously as to possibly tear off an- 
other plug 

The patient should be in the fully 
reclining position, with the head low 
All depressants, depletors, and such 
vascular constrictors as ergot and 
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digitalis should be most scrupulously 
avoided 

The management of the case after 
the embolic softening has fully de- 
veloped IS that of hemiplegics in gen- 
eral W e may not remo\ e the focus, 
but we can look after the general 
health and do much, by training the 
patient, to regain full power of what 
IS left 

THROMBOSIS 

DEFINITION —Under this gen- 
eral heading it is convenient to in- 
clude the blocking due to specific 
autochthonic coagulation, arterial dis- 
ease, obliterating endarteritis, etc To 
some extent these are distinguishable 
conditions clinically and therapeutic- 
ally, yet they have much in common 
In this sense it includes all cases 
where local processes or disease con- 
ditions lead to vascular occlusion and 
thus to the production of symptoms, 
if any are present While there may 
be a wide difference in the origin of 
these cases, the final stroke usually 
depends on a local coagulation or de- 
posit of material from the blood If 
the v^essel be previously narrowed, 
then, of course, much less will suffice 
to block It 

VARIETIES —There is, in the 
first place, a wide distinction between 
arterial and venous thrombosis 

Arterial — This presents several 
subforms — 

1 One is due to conditions of the 
blood favoring the formation of clot 
(leucocytosis, increase of coagulation 
ferment), as in chlorosis and the 
puerperium, or to a thickening of the 
blood and slowing of its current, as in 
certain diseases attended by debility 
and exhaustion 

2 Due to trauma, ligature (as in 
Marchand’s case, where fatal throm- 


bosis of the Sylvian artery extended 
up from a ligation of the carotid), 
adjacent inflammations, and encroach- 
ments or compression, as by neo- 
plasm The traumatic cause may be 
either operative or accidental Ac- 
cording to Gerhardt, thrombosis in 
the branches of the Sylvian artery 
may occur in tuberculous meningitis 
and thus account for the hemiplegic 
symptoms in some of those cases 

Otherwise this form is so rare as 
to merit merely enumeration The 
causes of both Form 1 and Form 2 
act even more frequently to produce 
sinus thrombosis 

3 That due to syphilitic arteritis 
Here the progressive narrowing of 
the arterial lumen at length reaches 
such a degree as either to cut off 
directly the blood-current or to slow 
it so that coagulation occurs 

4 The atheromatous and allied 
changes in the arterial wall found in 
the aged, acting in much the same 
way as the specific form Arterio- 
sclerosis with or without nephritis 
might be supposed to favor throm- 
bosis, but the accompanying increase 
in blood-pressure serves largely to 
prevent this, hemoirhage is the far 
more frequent result Gout and rheu- 
matism are favoring antecedents 

SYMPTOMS— In general, these 
are gradual in onset and for a time 
progressive in character In contrast 
to this is the fact that there are no 
prodromata in embolism and at least 
much less tendency to them m hemor- 
rhage The age, general condition, and 
personal history of the patient are 
all-important aids in the diagnosis 

Loss of consciousness is not the 
rule in thrombosis, or not until the 
condition is so far advanced as to 
approach a fatal ending There is a 
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tendency to a slowing of the pulse 
It may, however, vary considerably 
from time to time, and may increase, 
of course, if there is any complicating 
sepsis This slowing occurs, no mat- 
ter what part of the brain is especialh 
involved, though, doubtless, it is 
more pronounced when the basilar is 
the seat, — and there is a possibility 
that m all cases where present it is 
due to participation of that \essel 

Fever is not an accompaniment of 
the thrombotic process in itself, and 
occurs only secondary to some out- 
side inflammation or to septic disin- 
tegration of the thrombus itself Bar- 
ring sepsis, there is, on the contrary, 
an inclination to subnormal tempera- 
ture, though this feature will take an 
irregular course “Yawning, and 
especially sighing, at times in res- 
piration are frequent and noticeable 
symptoms in thrombosis and its 
precedent conditions, though also 
common in advanced cerebral hemor- 
1 hage ” Apoplectic motation, so com- 
mon m piogressing brain hemorrhage, 
IS here absent 

The fact that compression of the 
carotids may aggravate existing 
symptoms and even bring on slight 
convulsions in persons suffering from 
impairment of the brain circulation, 
especially thrombotic plugging of the 
basilar (Gnesinger’s syndrome), has 
suggested it as an expedient in the 
diagnosis of thrombosis But as it 
affects disadvantageously the pa- 
tient’s cerebral condition, and pos- 
sibly involves injury to an old 
person’s carotids, it is generally 
discountenanced 

Occasionally, in persons of some 
intellectuality, it is quite possible to 
locate the trouble in the field of one 
or more arteries, preferably the Syl- 


vian or its branches (for which pur- 
pose compare the schedule of arteries 
above given) 

In the autochthonic form (due to 
ov ercoagulability of the blood, re- 
tardation of the current, etc ) there 
may be no distinct forerunners, but 
only a progressiv e increase in symp- 
toms and sev erity This developmen- 
tal stage may be v^erj short if the 
process is limited to a single vessel, 
or may steadilv, increase to a fatal 
termination if it extends to other ves- 
sels, for the conditions w^hich started 
the process may continue to extend 
It “Aphasic and amnesic defects of 
speech have been met with occasion- 
ally during or after acute specific dis- 
eases, or during the puerperal state, 
and in all such cases a thrombosis, 
partial or complete, of the left cere- 
bral arter> is the most common 
cause” (Gerhardt), though the same 
causes may favor embolism 

In the other two chief forms we 
have a historj of past syphilis, the 
evidence of advanced arteriosclerosis, 
or a senile subject usually advanced 
in years to give us a distinct clue 
Here prolonged and wavering pro- 
dromata, especially if diffuse or 
scattering and not focal, strongly sug- 
gest thrombosis There are fre- 
quently such warnings and forerun- 
ners of various kinds Transitory 
paresthesise (tinglings, numbness, etc ), 
pareses, aphasic spells, twitchings, 
headaches, visual obscurations, car- 
diac and respiratory irregularities, 
lapses of memory, mental hebetude, 
dizziness, etc , according to the loca- 
tion and extent of the threatened 
area, are moie or less fiequent If 
unilateral in type, they are the more 
in evidence These, at times, last 
over a period of weeks or months, but 
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often are of a few days’ or less dura- 
tion ‘The physiologically recurring 
\va\es of \essel contraction and diur- 
nal or other periods of fall in blood- 
pressure, added to the pathological 
narrowing of the vessel (where there 
IS danger of thrombosis), may evi- 
dently, for a time, limit the nourish- 
ment of the respectn e area suffi- 
ciently to impair its function without 
actually causing necrosis The tis- 
sues are still supplied w ith enough to 
keep them ali\e, and as soon as the 
flow again increases these resume 
their functions Presently, however, 
if relief is not obtained, the matter 
goes too far, and ii reparable soften- 
ing ensues ” In some of these cases 
conditions of astasia-abasia, dyslexia, 
etc , are noticeable In reading, writ- 
ing, muscular or other efiort there is 
a quick tiring of function “The cen- 
ters act normally foi a brief period, 
then fag out ” This may apply to 
large aieas or almost the whole brain. 
It is more often one-sided or even fur- 
thei limited 

Some authoiities claim that the 
specitio foim is usually limited to a 
sinqk \cssel ui a few branches, and 
hence is focal m chai actei , but to 
this theie are ceitainly many excep- 
tions In the senile type, howecer, 
the pioccss Is widely distributed, and 
hence the manifestations are more 
general and dittuse This applies 
more especially to the prodromata 
and general features than to the 
symptoms following the softening, — 
which latter necessarily represents 
one or more distinct foci 

“In the specific form, which may 
occur at almost any period of life, 
there may, or oftener may not, be 
much headache , if especially noc- 
turnal, so much the more in evi- 


dence ” Ophthalmologists recognize 
a chorioretinitis syphilitica as anal- 
ogous to specific diseases of the brain 
arteries In suspected cases lacking 
a definite history of syphilis a care- 
ful search must be made for any 
marks about the body or other indi- 
cations pointing or not to that diag- 
nosis, Wassermann tests, or an ex- 
cess of leucocytes in the spinal fluid, 
may give confirmation 

ETIOLOGY — Certain general in- 
fluences play a secondary role All 
debilitating and wasting diseases, by 
weakening the circulatory force and 
by reduction of the traversing fluid, 
have such a tendency Excessively 
wrarm weather, a rapid rise in the 
atmospheric temperature, and marked 
fall of the barometric pressure favor 
the occurrence of thrombosis, while 
opposed to cerebral hemorrhage 
Senility also acts in the same sense, 
as well as in a more direct manner 

The moie immediate causes fall 
under two heads — 

1 Local disease of the vessel walls 
Atheroma, pie-eminently a disease of 
the old and fa\ ored by chronic alco- 
holism, occupies a prominent place 
here It narrows the lumen of the 
\essel, but may also be the object 
aiound which the thrombus starts 
Syphilis acts essentially by thicken- 
ing of the arterial wall (endarteritis 
syphilitica, periarteritis nodosa, etc ) , 
it IS said to cause thrombosis chiefly 
in those between 20 and 50 years of 
age 

Sometimes the thrombosis starts in 
an aneunsmatically dilated aitery 

2 It may be due to a strong tend- 
ency of the blood to clot (leucocytosis 
often present) This is a much less 
frequent cause Gout, chlorosis, and 
especially the puerpermm (when the 
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vessels of the uterus have to be closed 
by clot) here play a role In such 
case a practically spontaneous coag- 
ulation occurs and obstructs an other- 
wise healthy vessel 

PATHOLOGY — This is, from a 
practical standpoint, simple, and cor- 
responds closely to that of embolism 
Inasmuch, however, as the remaining 
vessels are so often more or less simi- 
larly diseased in the common forms, 
the chances of establishing an ade- 
quate collateral circulation are not as 
favorable Consequently the area of 
softening, for any given \ essel, is 
rather larger So soon as the current 
has been entirel}. cut off for a short 
time, a few hours or probably less, 
necrosis is established and the part 
thus affected is hopelessly lost The 
later course of such a focus is the 
same as that after embolism 
PROGNOSIS — This has reference 
to three points — 

1 The prodromal stage Where 
It is possible to make the diagnosis 
and institute treatment at this stage, 
softening can usually be headed off 
This IS quite intelligible in syphilis, 
though there is a great tendency to 
lectirrence And e\en if the specific 
process is absorbed, there remains 
e\ er after a weak spot in the arterial 
parietes that may under strain give 
way and be the souice of a hemor- 
rhage The senile gouty and athero- 
matous forms are also amenable, and 
not infiequently seem to recover per- 
manently Of course, in that happy 
e\ ent it is not to be supposed that the 
artery wall is rejuvenated, but only 
that things have so adjusted them- 
selves that there are no longer active 
manifestations 

2 The thrombotic softening This 
in itself IS, as above stated, somewhat 


less favorable than in embolism The 
tissue loss IS permanent, and func- 
tion can be compensated only to a 
degree 

3 The tendency of the process to 
extend It is difficult to be very ex- 
plicit on this point In many cases 
there is reason to think that numer- 
ous vessels are more or less affected 
by the same process and that the 
same dyscrasic cause continues, only 
that It reaches extremes in but one or 
two at a time Unless verj carefully 
managed, we may expect that sooner 
or later the danger limit will be 
reached in some of these 

TREATMENT — To be successful 
this must be proph3' lactic and di- 
rected to the prodromal stage The 
trouble is of slow er dev elopment than 
hemorrhage or embolism, and needs 
be met with less vigor, but more per- 
sistence and greater skill in adapta- 
tion of means to an end There is 
one danger in the measures for relief 
we are dealing with diseased vessels, 
their w'^alls being often much weak- 
ened, there is no such disturbing 
fear in embolism, for there the ves- 
sels are presumably healthy, nor in 
hemorrhage, for there our efforts at 
relief inv oh e no strain on the v essels 

When we find signs of such danger 
impending, the first or immediate line 
of treatment is analogous to that in 
embolism, though there is less need 
of increasing the body fluids The 
V essels must be dilated to allow the 
blood to pass, and the pressure 
should be increased to get it through 
Here, again, the nitrites are as yet 
our mainstay, sometimes reinforced 
by strophanthus and strychnine We 
desire the slow, continuous-acting 
nitrites, Bradbury found experimen- 
tally that there was a difference in 
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this respect In the practical use of 
the nitrites, howe\ er, there is one 
point not duly appreciated From 
nitroglycerin we rarely get any stom- 
ach disturbance, but from nitrite of 
sodium and, though less, also from 
erythrol tetranitrate there is % ery 
often complaint of much discomfort 
about the region of the stomach, and 
It IS the same in whatever way ad- 
ministered The objection to these 
latter remedies is time and again so 
great that the\ have to be discon- 
tinued Still, even then we can fall 
back on the nitroglycerin and suc- 
ceed fairly well Alcoholic stimulants 
in small amounts and diluted give 
wonderful temporarj aid, when not 
otherwise contraindicated 

Avoid digitalis and everything 
causing arterial contraction 

As soon as immediate relief is se- 
cured a course must be adopted look- 
ing to more lasting benefit 

For arteriosclerosis small, long- 
continued doses of iodide of potas- 
sium are much used The modern 
non-saccharated solution of hydriodic 
acid is usually more satisfactory , 5 to 
10 drops of the dilute form, well di- 
luted and aftei meals, can be given 
for consideiable periods and tend 
less to lodism 

The nitrites should be accompanied 
or followed by brucine (in doses of 
to ^0 gram — 0 003 to 0 006 Gm ) or 
its allies in stout doses, and persisted 
in foi months with more or less regu- 
larity according to immediate needs 
at any time, unless forbidden by high 
systolic piessure 

Another useful line of remedies de- 
pends upon the fact that most of the 
old patients are rheumatic, gouty, or 
sufferers from what might be termed 
senile lithemia Physical inactivity 


plays a part Waste and refuse piod- 
ucts of the system are not eliminated 
with due promptness and cause or 
aggravate the arteriosclerotic trouble 
Here alkalies, antilithic remedies, 
and salines have to be employed 
Much aid is furnished by certain of 
the sulphur-waters If it is possible 
for the patient to visit the springs, so 
much the better, otherwise the 
waters may be employed at home A 
course of these waters can be repeated 
from time to time 

In sudden cerebral lesions a gouty 
state IS common, and generally pre- 
sumable, because age imperfection of 
the organs generally leads to an ap- 
proximate condition and justifies 
some lithium or potassium, combined 
with a diuretic, spirit of nitrous ether 
and spirit of jumper, to which some 
digitalis may be added — more if 
thrombosis is suspected than if 
hemorrhage is probable The oppo- 
site rule should obtain with an aperi- 
ent If a clot has formed, only 
gentle action of the bowels should be 
secured, if a vessel has ruptured, an 
active purge is wise, such as croton 
oil, to lower the blood-pressure 
Salines alone, it should be remem 
bered, seldom act well in the hori- 
zontal posture, they need the aid of 
gravitation Blood should be drawn 
to the extremities 

If there is reason to regard the 
lesion as thrombosis, little more can 
be vusely done We have no practi- 
cal agent to reduce the coagulability 
of the blood Citric acid is said to 
have this effect, and may be given as 
lemon juice in plenty of water 
When hemorrhage may be confi- 
dently diagnosed, the treatment 
should be such as to increase the 
tendency of the blood to clot Salts 
of calcium have this effect, and may 
be given in whatever form can be 
most promptly obtained If the lac- 
tate or chloride is not at hand, com- 
mon chalk may be converted to a 
soluble salt by any suitable acid that 
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IS available Arsenic, by hypodermic 
injection, has a similar effect, and 
% grain (0 01 Gm ) of the Eursenate 
of sodium may be gi\en in a few 
drops of water There is no reason 
to believe that small doses of iodide 
of potassium, which are constantly 
gi\en at the early or later stage, 
exert the slightest influence 
But one measure is imperative m 
every case of either kind — ^physical 
tranquillity It should surely be 
superfluous even to mention this, but 
experience shows, too often, that it 
still needs to be insisted upon Even 
in the slightest' case, if the patient 
must be moved, it should be as little 
as possible, and he should be abso- 
lutely passive Gowers (Brit Med 
Jour, Therap Gaz, Nov 15, 1907) 

In the syphilitic form the whole 
power of our therapeutic resources 
should be promptly brought to bear 
and continued until all symptoms are 
well in hand It should be borne in 
mind that often the so-called specifics 
will de\elop this desired local action 
only after the vessels have been 
dilated So long as they are almost 
closed, It IS evident that little blood, 
and consequently little of the medic- 
ament, can reach the imperiled point 
It IS necessary, if possible, to open the 
vessel path, and, while keeping the 
way open, follow up with the more 
direct specifics 

THROMBOSIS OF THE BRAIN 
VEINS AND SINUSES 

Veins — Primary thrombosis of 
brain veins has been but rarely ob- 
served Hence, despite the occa- 
sional description of cases m the 
literature, it is impossible to present 
anything very systematic in regard 
to the matter 

Without doubt It IS of greater fre- 
quency than appears from the above 
The reason why it is not more recog- 
nized IS that in itself it but very ex- 


ceptionally causes symptoms All 
the pial V eins have numerous and free 
anastomoses, so that serious stasis 
onl^ results when whole networks of 
contiguous veins are filled In the 
latter ev ent softening of the cor- 
responding drainage area has been 
noted In such a case a focal diag- 
nosis IS the most that one might ex- 
pect to make If other manifestations 
are present, thej are usually due, as 
in sinus trouble, to sepsis rather than 
the thrombosis as such 

The question of terminal veins in 
the brain is not fully decided, though 
onlj- as regards the perforatings, the 
prepontile efferents, and parts of the 
internal or Galen’s sj stem the same 
parts. It may be remarked, where the 
arteries are strictly terminal The 
balance of evidence favors the view 
that in these limited sections there 
are at least many connections be- 
tween the finer branches The prac- 
tical facts as regards Galen’s system 
will, however, be summarized in dis- 
cussing the straight sinus 

More often theie is a secondary 
venous thrombosis here, an extension 
backward of a like process in the 
sinus into which the vein empties 
Cretefaction and fatty degeneration 
of the parietes of these vessels also 
occurs, though, of course, without 
clinical significance, and the same 
applies to the endophlebitis defor- 
mans chronica described by Huber 
Sinus Thi ombosis — This is a block- 
ing of any one or more of the several 
v’^enous sinuses of the brain 

Such obstruction is, of course, 
never of embolic origin, but always 
due to thrombosis (or, in rare cases, 
to trauma or ligature) Neighboring 
septic trouble is more often a cause 
than in the case of the arteries, but 
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otherwise disease of the vascular 
■wall pla>s no such part as with the 
arteries The causes are, however, 
many In children it occurs m maras- 
mus, cholera infantum, whooping- 
cough, and other conditions of ex- 
treme exhaustion In the adult, 
chlorosis, pregnancy and the puer- 
perium, ery sipelas (by extension, cen- 
trally, of a process starting at the sur- 
face), cholera and like disorders that 
greatly reduce the body fluids, sep- 
tic processes in adjacent tissues, and 
any form of debility that greatly 
weakens the circulation Most fre- 
quent of all the cases of phlebitis 
of the lateral, petrosal, and connecting 
sinuses, due to extension of inflamma- 
tion from ear disease , the important 
features of this form belong to the 
ear section 

There are other less frequent forms 
of inflammation, starting perhaps, in 
the parasinoidal spaces and involv- 
ing the sinuses 

SYMPTOMS— It should be re- 
membered that one or both jugulais 
may be tied, one or even both lateral 
sinuses closed, or almost any single 
sinus blocked without the necessary 
production of symptoms, as has been 
many times shown by clinical, opera- 
tive, and, in animals, expei imental 
e\idence The only exception to this 
is the stiaight and possibly the two 
cavernous sinuses In the very 
young, the feeble, or those otherwise 
exhausted, blocking of a sinus may 
have more effect, and be a factor in a 
general breakup Such was, perhaps, 
the explanation in Kummer’s case, 
where a fatal result followed ligation 
of one internal jugular, some hyper- 
emia and hemorrhage being found in 
the brain 

The sinuses that are easy of access 


surgically are the longitudinal and 
the two laterals Besides these, if 
warrantable, it would be quite possible 
to tie the end of the straight sinus 
Thrombosis of the brain does not 
lead to any definite increase of the 
cerebrospinal fluid, as a rule The 
only exception is where the outflow 
through the straight sinus is inter- 
fered with, or, possibly, the venous 
discharge from the small fringe of 
choroid plexus in the angles of the 
fourth ventricle 

For the most part, the symptoms at- 
tributed to sinus thrombosis are reaHy 
due to the attendant sepsis or an evten- 
sion of the inflammation to neighboring 
structures Consequently it is only in- 
cumbent here to consider the cases 
where positive symptoms are due to 
the blocking as such 

It is claimed by Voss that a mur- 
mur can be detected in the unob- 
stiucted internal jugular vein, or that 
It can be produced artificially by a 
slight pressure of the stethoscope on 
the neck close to the base of the skull 
It, howe\er, the murmui is absent 
despite such reinforcement, while 
present on the other side, there must 
be occlusion of the sinus 

The presence or absence of a sinus 
pulse has no diagnostic value as re- 
gards thrombosis 

The untoward effects of closure of 
the straight sinus are as follows — 
In cases of closure of the sinus lec- 
tus, Galen’s vein, or the velar veins, 
three possible outcomes are to be 
thought of — 

1 Full physiological compensation 
There appears to be no evidence to 
show that perfect compensation can 
occur 

2 An increase of ventricular fluid, 
leading to hydrocephalus 
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The ample anastomoses described, 
and the fact that normally this venous 
current has to turn several sharp angles 
before leaving the skull, make it, at first, 
unintelligible why there should ever be 
any trouble following the closure of the 
sinus rectus or its practical extension, 
the single trunk of Galen’s vein And, 
so far as concerns either the vitality of 
the tissues or the function of the bram 
substance and nerve substance pioper, 
there is nothing to show that compensa- 
tion IS less perfect than where other 
brain veins are closed 
The difference depends entirely on 
the presence, in the territory of this 
vein, of a peculiar structure, the 
choroidal tissue, occurring onlj in 
the brain ventricles This tissue nor- 
mally produces ventricular fluid Its 
activity IS easily influenced bj man}, 
conditions, and it responds quite 
naturally to any interference with the 
venous discharge by an increased 
production of fluid 

It is, then, not primarily any 
venous stasis that causes symptoms, 
but only the secondary hydroceph- 
alus And the facts show that this is 
always bound to occur This causes 
death, if at all, only after a lengthy 
period and in this indirect manner 
3 Early death 

If, however, the velars be closed 
(i e , the venae intimse be cut off from 
both their regular and collateral out- 
lets), then, so far as present evidence 
goes, a speedy fatal ending is in- 
evitable This takes place before 
there is time for the development of 
much hydrocephalus, a small quan- 
tity of blood-tinged fluid being all 
that has accumulated 

It is still possible that if only the 
main trunk of one or both velars was 
obstructed, and the thrombus did not 


extend into any of their branches, the 
fatal ending might be dela}ed, but 
hardly for long 

Cavernous Sinuses — In some cases 
simple blocking of a cavernous sinus 
may not cause marked s} mptoms It 
depends upon how much of a confliiens 
it happens to be in the individual 
case Even when it receives a large 
basilar and a deep S}lvian branch, it 
is probable that other venous chan- 
nels can re-establish an outlet and 
softening be av oided The most defi- 
nite symptoms are on the orbital side 
There may be puffiness about the 
orbit, some distention of the veins in 
the same region, and even promi- 
nence of that e}eball or more lasting 
interference with the vision and nutri- 
tion of that e} e But all such mani- 
festations are far more marked in 
septic than in simple thrombosis 

TREATMENT — Where the 
thrombus is of septic origin or has 
become infected, surgical treatment is 
called for, the same as in any other 
part of the body There is no safety 
or recovery until the material is re- 
mov^ed In cases of simple or uncom- 
plicated thrombosis, on the other 
hand, direct interference is not called 
for, prophylaxis, if anything, is the 
desideratum 

W1LLIV.M Browning, 
Brooklyn 

MENINGITIS, CEREBRO- 
SPINAL — ^The first authentic re- 
port of this disease in America dates 
back to 1806, and was made in 
Massachusetts Judging from the 
record of mortality, no epidemic has 
been of so severe a t}pe as that of 
1905-06 in New York City 

Cerebrospinal meningitis was epi- 
demic in New York in 1871-72 The 
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fulminating type predominated, and 
existed among the negroes This epi- 
demic continued until 1874, when it 
spread throughout the United States 
In 1876 the disease appeared sporad- 
ically, and remained so until 1893, 
when a severe epidemic occurred 
The disease again remained in its 
sporadic t} pe until the severe epi- 
demic of 1905-07 Since that time 
sporadic cases have appeared during 
the fall, winter, and spring months of 
the year 

A peculiar feature of this disease is 
that but a small proportion of the 
population IS infected W hen physi- 
cians and nurses are directly ex- 
posed they rarely contract the disease 
During the four large epidemics in 
New York City the morbidity was as 
follows — 

1872 8 07 per 10,000 

1881 3 70 per 10 000 

1893 2 67 per 10 000 

1904-05 6 30 per 10 000 

Flugge estimated that during an 
epidemic fully 70 per cent of the 
people lumg adjacent to meningitis 
patients are carruts of the meningo- 
coccus These carriers have this 
pathogenic bacterium in the naso- 
pharynx 

Tne disease was prevalent during 
the cool months m the camps of all 
the fighting nations The carrier 
rate was carefully studied by the 
English in the civil and military pop- 
ulation in both the endemic and epi- 
demic forms Two to S per cent were 
found infected where the disease was 
endemic In one garrison the carrier 
rate increasing as winter approached 
until It reached an extraordinary 
height in December A rapid succes- 
sion of cases tended to increase the 
virulence of the meningococci To 
check the spread of the disease 1 The 
individual soldiers were protected as 


far as possible from infection by 
suitable ventilation and floor space, 
the elimination of carriers detected 
by cultures, and cleanliness both in 
the individuals and their surroundmgs 
2 Prophylactic injection of meningo- 
cocci killed by a low heat or suitable 
antiseptic was used experimentally 
both in animals and man with appar- 
ently favorable results Only a serum 
known to be polyvalent was used for 
treatment 3 Disinfection of earners 
was attempted on a very large scale 
with considerable success The best 
results were obtained where the car- 
riers entered rooms filled with a very 
fine spray Zinc sulphate in 1 per 
cent solution and chloramme-T in a 
1 or 2 per cent solution had given 
the best results Anterior and pos- 
terior nasal sprays had also been 
used with some success W H Park 
(Trans Assoc Greater N Y , N Y 
Med Jour, Nov 2, 1918) 

In 1905, 2775 cases were reported 
to the New York Board of Health 
Sixty-seven per cent of these cases 
occurred in children under 10 years 
of age, and 15 per cent in infants 
under 1 year of age While a large 
number of cerebrospinal meningitis 
cases are reported to the Board of 
Health very many cases of a milder 
or abortive type are not reported 
Registration of cases is not compul- 
sory, frequently cases are reported as 
simple spinal meningitis or tuber- 
culous meningitis which may or may 
not have been abnormal types of cere- 
brospinal meningitis 

In 1906, at the height of the epi- 
demic, there were reported 1032 
cases, with 812 deaths, in greater 
New York In 1907 there were 828 
cases reported, with 624 deaths 
Thus, the mortality in 1906 was 78 7 
per cent , and in 1907, 77 5 per cent 
During the six months of 1908 there 
were reported 253 cases, with 182 
deaths, the mortality being thus 71 9 
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per cent Therefore, it may be stated 
that the mortality averages between 
70 and 80 per cent 

During- the great war, the year 1915 
seems to have been a record one for 
this affection in France and England 
In the zone of war activities in 
France the number of cases was 1073 
and m England the incidence was 
2566 Less than half the English cases 
occurred in soldiers (Pathologia, 
cited by Med Record, Jan 11, 1919) 

SYMPTOMS —During the epi- 
demic m New York 3 classes of cases 
occurred, mild, abortive and severe 
Mild Type — Slight fever, generally 
malaise, and perhaps vomiting 
Abortive Type — This type is usu- 
ally seen in strong children, who are 
able to withstand a severe infection 
By reason of their health they are 
less severely infected, as shown by 
their relatively mild symptoms and 
the rapidity of their com alescence 

Differences between sporadic and 
epidemic cerebrospinal fever The 
sporadic cases are often so mild that 
the intermittent or remittent febrile 
symptoms, headache and drowsiness, 
are the only ones that lead to a 
thought of cerebrospinal fever The 
rigidity, the hyperesthesia, Kernig 
reaction, herpes, delirium, and grad- 
ually increasing hydrocephalus, as 
evidenced by the so-called Macewen 
sign, are usually present, but we 
rarely encounter the severer symp- 
toms of the disease — sudden and ab- 
rupt unconsciousness, petechiae or 
diffuse hemorrhages, and paralysis 
Cerebrospinal meningitis of a memn- 
gococcic type resembles pneumonia 
as seen in adults in the sporadic 
and epidemic form Koplik (Med 
Record, Oct 3, 1908) 

The onset is usually sudden, and 
I have seen meningeal symptoms 
subside within ten days with no 
sequelae This happened in the case 
of a child with undoubted cerebro- 


spinal meningitis in which the diag- 
nosis was confirmed b> bacterio- 
logical examination of the spinal 
fluid Rhinitis with catarrhal dis- 
charge from the nose is sometimes an 
early symptom in this disease, it is 
frequenth found in the aborti\e type 
of the disease The danger attending 
the presence of the meningococcus in 
the nose consists in the ease with 
which this pathogenic bacterium can 
enter the frontal sinus and thus give 
rise to encephalitis 

The -writer noted epistaxis m 4 out 
of 12 cases In the first 3 the attacks 
determined an immediate improve- 
ment of the sjmptoms In this par- 
ticular epidemic the mortality was 
comparati-vely low, viz, 25 per cent 
In onl> 1 case was antimeningococcus 
serum employed, so that it looks as 
if the low mortality were due to the 
epistaxis The cases may be classi- 
fied as follows Meningitis without 
epistaxis, 8, with 3 deaths, 37 5 per 
cent , meningitis with epistaxis, 3, 
with no deaths L Rimbaud (Med 
Press and Circ , Sept 7, 1910) 

In the abortive type of the disease 
there frequently is a nasal discharge 
in which the Memngococcus mtracel- 
lulans can be found long after the 
rhinitis has disappeared The am- 
bulatory cases are the ones which 
disseminate this infection, because 
they carry the pathogenic bacteria 
from house to house 

The meningitis may commence 
with a slight corjrza and a coryza may 
develop after the disease No meas- 
ures are known which will effectually 
clear the air passages of the germs 
Epidemic cerebrospinal meningitis is 
comparatively frequent in infants and 
IS peculiarly difficult to diagnose m 
them, as the onset is usually very 
insidious, commencing merely with 
torpor and symptoms of indigestion 
R Debre (Annales de med et chir 
enfant, Apnl IS, 1911) 
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Severe Ty^e — In the severe type 
there is a sudden onset of symptoms 
In older children a distinct chill is 
usually the first sy mptom noted 
The skin feels hot The temperature 
rises to anywhere between 102 ° and 
105° F (38 8 ° and 40 6 ° C) in the 
rectum The pulse rate varies, it 
may be slow or very rapid The 
lespiration is irregular, sometimes 
sighing and labored, but most fre- 
quently Cheyne-Stokes in character 
Later, there are vomiting, pain in the 
head, — in the frontal or occipital 
regions, — and pain at the back of the 
neck There are moaning and fre- 
quently delirium Vasomotor dis- 
turbances, such as the flushing of one 
ear oi one cheek, are occasionally 
seen The tache cet ebrale is usually 
noted upon stroking the breast with 
the finger-nail, a distinct hyperemia 
following, wdiich remains for several 
minutes 

The tendons are very sensiti\e to 
the slightest pressure The patellar 
reflexes are usually absent When 
the thigh is flexed on the abdomen 
and we tiy to extend the leg there is 
consideiable latent contraction, — the 
so-called Kiinig sign This symp- 
tom alone should not be depended 
upon II 3 pel extension of the great 
toe pioduced by stroking the sole of 
the foot — the so-called Babinski re- 
fit i — is not alwa\s piesent, it is fre- 
quently noted in perfectly healthy 
children In a series of 50 children I 
examined, the Babinski reflex was 
found in 4-0 

Brudsitnskf’s neck sign in tuber- 
culous and other types of meningitis 
IS present in 100 per cent of those ill 
with either cerebrospinal meningitis 
or pneumococcous meningitis The 
technique in eliciting the neck sign is 


as follows The head is forcibly 
flexed with the left hand while the 
child IS lying flat on its back, with 
the right hand pressure is meanwhile 
exerted on the chest to keep the child 
from being lifted If the sign be posi- 
tive, both legs will flex on the thighs 
and the thighs on the abdomen 
The identical “collateral sign” con- 
sists in flexing the leg on the thigh 
and the thigh on the abdomen, when 
if the sign be positive the opposite 
lower member will assume the same 
position According to Parmele neck 
rigidity was practically universal in 
the 230 cases tieated at the Kansas 
City General Hospital in 1912 

At the General Hospital No 6, 
Fort McPherson, Ga , in the winter of 
1917 and 1918, the cases showed no 
uniformity of symptoms or signs 
The most uniform, howe\er, were 
headache, 100 per cent , fever, 80 per 
cent , delirium, 60 per cent , vomiting, 
60 per cent , Kernig, 50 per cent , 
episthotonos, 30 per cent , orthotonos, 
20 per cent No cases presented the 
hemorrhagic spinal spotted rash, but 
possibly the early administration of 
serum prevented it Early diagnosis 
is often possible only by lumbar punc- 
ture, especially in cases of fevei 
and delirium with no other physical 
signs Camac and Bowman (Arch 
Int Med , Jan , 1919) 

In normal cytology of the cerebro- 
spinal fluid the number of lympho- 
cytes varies from 0 to about 7 per 
cubic millimeter In any meningeal 
irritation, acute or chronic, the 
lymphocytes increase in number, 
they may do so indefinitely, up to 
thousands per cubic millimeter Ex- 
amining a number of cerebrospinal 
fluids from infants, Kaplan found 
that in the tuberculous forms the 
lymphocytes predominate In the 
other acute meningitides of chil- 
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dren the polynuclears and lympho- 
cytes were equal or nearly equal m 
number 

Blood-counts could only be valu- 
able when considered with other 
clinical symptoms From the counts 
made in epidemic meningitis before, 
during, and after treatment by serum, 
the writer concluded that each case 
must be studied individually not only 
as to the presence of meningitis, but 
as regards secondary infections, that 
the blood-count was of no especial 
value, and that lumbar puncture 
promised the most help J H Hess 
(Med Rec , June 28, 1913) 

It IS marvelous how readily the pol>- 
nuclears dimmish if a patient shows 
the slightest tendency to improve, 
and how, on the contrary, they in- 
crease as the inflammatory process 
grows worse Pan passu with the 
polynuclear increase the Fehling re- 
action disappears This point is ex- 
tremely important, as there are a 
number of cases of tuberculous 
meningitis in which the tubercle 
bacillus cannot be found e^en if the 


to the fact that the organism has pro- 
duced a marked increase in the poly- 
nuclears, which are in some way re- 
sponsible for non-reduction The 
importance of cerebrospinal fluid ex- 
aminations in pediatrics needs no 
emphasis 

Either constipation or diarrhea 
may be present The bladder acts 
well, although enuresis may exist 
In some cases there is a marked re- 
tention of urine 

Contrary to conditions observed in 
other infections, the urine is clear 
and abundant, with an exaggeration 
of the elimination or nitrogen and 
phosphates at the height df the dis- 
ease The subsidence of the tempera- 
ture under the influence of the serum 
does not always mean that the dis- 
ease is conquered, the proportion of 
nitrogen in the urine may remain 
high, show’ing that the disease still 
has the upper hand, and that it is 
necessary to keep up the serum until 
the amount of urea in the urine be- 
gins to decline Galebert and Thubert 
(Revue de med , March, 1910) 


antiformm or the Jousset method be The joints are usually swollen, 
used In these instances the copper- simulating rheumatism in such cases 
reducing substance m the cerebro- There is also a distinct petechial 
spinal fluid is considered as highly eruption in some cases In a series 
suggestive of the tuberculous nature of 22 cases seen by me 6 showed 
of the meningitis Non-reduction of distinct petechise, m 6 others the 
the Fehling solution, or the appear- skin showed a distinct eruption re- 
ance of a violet color change instead, sembling that of scarlet fever Owing 
IS significant, in Kaplan’s opinion, of to the spots present in this condition, 
the non-tuberculous nature of the the disease w^as frequently termed 
affection, unless a mixed infection ‘ spotted fever ” The pupils are usu- 
exists In case a double infection is ally dilated, sometimes they are 
demonstrated microscopically the in- irregular I ha\e seen cases — during 
vader that has the upper hand in the the epidemic of 1905 — in which one 
infection is usually reflected in the pupil showed marked dilatation, 
behavior of the cerebrospinal fluid while the other was contracted al- 
with the Fehling solution If it be most to pinpoint size Strabismus is 
the tubercle bacillus, reduction will a frequent symptom Occasionally 
occur, if It be another organism, it one notes nystagmus Photophobia 
will not The latter occurrence is due is common , in one of my cases the 

6—40 
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child cried whenever a lighted candle 
was brought near the eyes Opisthot- 
onos IS usually present The severe 
rigidity of the sternocleidomastoid 
muscle, added to the marked rigidity 
of the arms and legs, forms a 
very prominent symptom during the 
course of the disease Owing to 
these severe contractures, one usu- 
ally notes constant moaning, very 
probably induced by the pain occa- 
sioned thereby 

Symptom of cerebrospinal menin- 
gitis that he has not seen noticed m 
the literature of the disease, viz , 
analgesia, or partial or complete 
anesthesia of the conjunctiva and cor- 
nea The writer has found this sign 
in fully one-half of a large number of 
cases seen by him in the Municipal 
Hospital at Philadelphia, even in pa- 
tients who were perfectly conscious 
in some instances E Burvill-Holmes 
(Jour Amer Med Assoc, Jan 25, 
1908) 

The only early constant diagnostic 
sign is a relative rigidity of the neck 
A clear spinal fluid indicates a bad 
prognosis The temperature is a 
misleading criterion as to the state of 
disease Wesson (N Y Med Jour, 
April, 1913) 

The writer has observed an ery- 
thematous rash very early after the 
onset and before there were any 
symptoms of meningitis to suggest 
the diagnosis In one case where the 
patient was under observation from 
the onset there was a profuse rash 
to be seen 6 hours later, which dis- 
appeared 4 hours after it had first 
been observed 

In the second case the erythema- 
tous rash was present 12 hours after 
the onset and had almost disappeared 
6 hours later Symonds (Lancet, July 
21, 1917) 

SEQUELS — ^After no infectious 
disease do blindness and deafness re- 
main as permanent injuries oftener 
than after cerebrospinal meningitis 


These conditions can be prevented in 
many cases by neutralizing the toxin 
early in the attack When the diag- 
nosis IS positive no time should be 
lost, but serum immediately injected 

DIAGNOSIS — Upon an emly 
diagnosis largely depends the out- 
come of a given case of cerebrospinal 
meningitis 

Statistics of final diagnosis of cases 
reported to the New York Board of 
Health A very large percentage of 
error is shown The original diag- 
nosis was confirmed in 48 of the total 
of 247 cases Tuberculous meningitis 
was found in 75 and streptococcal, 
pneumococcal and influenzal menin- 
gitis in 9, 2, and 3 cases, respectively, 
these last named could hardly have 
been differentiated except through 
lumbar puncture Thirty-seven cases 
turned out to be infantile paralysis, 
mainly of the encephalitic type 
Thirty-six cases, including 19 of 
pneumonia, were probably called 
cerebrospinal meningitis on account 
of the symptoms of neck rigidity and 
Kernig sign P L DuBois (Jour 
Amer Med Assoc, March 15, 1913) 

If symptoms piesent themselves 
from which a suspicion of meningitis 
arises, lumbar puncture should be 
perfoimed and about 5 to 10 c c of 
fluid withdiawn to establish the diag- 
nosis 

With proper technique, no danger 
attends tapping of the ventricles or 
of the subdural space In many 
cases the spinal fluid is turbid or 
opaque, and this has given rise to 
the teaching that turbid fluid means 
cerebrospinal meningitis, while clear 
fluid means tuberculous menin- 
gitis This IS not always true 
Flexner calls attention to cerebro- 
spinal meningitis in its early stages 
in which the spinal fluid is clear, 
yet contains the Dtplococcus wfrch 
celltUans 
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A study of 250 cases m Camp Jack- 
son suggested that the disease was 
primarily a general sepsis, the menin- 
ges being secondarily in\ol\ed The 
writers thus learned to recognize it m 
the premenmgitic stage, characterized 
by general systemic symptoms, last- 
ing from a few hours to a few days, 
in 40 per cent of the cases These 
symptoms were a temperature rarely 
above 102°, slow pulse, with vagal 
irritability The manner and facial 
expression of the patients were char- 
acteristic, they were dull, apathetic, 
resented interference, they used the 
least possible amount of effort to 
answer questions, the voice was low, 
and they quickly lapsed back into 
quietness The face, and especially 
the ears, showed cyanosis, the secre- 
tions were viscid, the tongue, when 
protruded, was covered with sticky 
saliva The upper respiratory tract 
was frequently involved, a petechial 
rash usually appeared very suddenly 
In milder cases there was a papular 
rash like that of chickenpox, there 
was a lack of balance of the deep re- 
flexes, one side showing an exaggera- 
tion, while the other showed a nor- 
mal, diminished, or absent reflex A 
lumbar puncture usually repealed a 
clear fluid with meningococci W H 
Herrick (Trans Amer Med Assoc, 
Med Rec , June 29, 1918) 

The diagnosis of established cere- 
brospinal meningitis is, as a rule, 
easily made The sudden onset of 
meningeal symptoms, associated with 
vomiting, suggests scarlet fever, but 
examination of the throat shows an 
absence of patches, the so-called 
‘scarlatinal diphtheria” or “scarlat- 
inal necrosis ” The tongue is usu- 
ally coated, but has not the straw- 
berry appearance so common in 
scarlet fever 

In a series of 86 cases of epidemic 
cerebrospinal meningitis the condi- 
tion most frequently present was 
rigidity of the posterior cervical mus- 
cles Vomiting and headache were 


very constant features, but muscular 
pains were only present in about one- 
fourth of the cases Kernig's sign 
was present in over three-fourths of 
the cases An herpetic eruption was 
present in 14 cases, a petechial erup- 
tion in 16 cases, and an erythematous 
in 21 cases Direct examination of 
the fluid drawn off by lumbar punc- 
ture showed meningococci in 26 out 
of 75 cases, but cultures showed the 
specific organism in 70 per cent of 
the cases Watt (Lancet, Aug 22, 
1908) 

A positne diagnosis of the disease 
can be made by examining the fluid 
drawn by lumbar puncture As a 
rule, the spinal fluid is turbid or 
opaque — not clear and transparent, as 
in tuberculous meningitis The char- 
acteristic Diplococciis tniracellidarts 
meningitidis described by Weichsel- 
baum IS always present In a few 
cases the streptococcus and the pneu- 
mococcus have been found, but these 
are the exception The bacterio- 
logical diagnosis, according to Weich- 
selbaum, depends on the fact that the 
diplococcus IS Gram-negative It is 
important to remember that the 
Micrococcus catarrhahs is frequently 
found in the nasal passages, great 
care must be exercised to differen- 
tiate It, both in its relation to Gram 
staining and also as to its morpho- 
logical characteristics 

In old people this disease presents 
a distinct type The principal differ- 
ences are the slow beginning of the 
disease, with prodromal symptoms, a 
tendency to vomit and headache, 
early cloudiness of the sensorium, 
the increased frequency of the pulse 
inclined to a still greater increase, 
and, as a rule, much lower tempera- 
ture than IS usual in epidemic cere- 
brospinal meningitis Most marked 
IS the slight degree of stiffness in the 
neck, while Kernig’s symptom is 
always present early Herpes is not 
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present This disease is not at all 
common among old people Reiche 
(Munch med Woch, Sept 7, 1909) 
The characteristic symptoms of 
acute onset, convulsions, and high 
fever, and the classical signs of 
rigidity of the neck and Kernig’s 
sign, do not usually appear m the 
meningitis of very young infants, ex- 
cepting very late in the disease 
Kernig’s sign and rigidity of the 
neck are absent in from SO to 60 
per cent of the cases under 2 years 
of age Strabismus, usually fleeting, 
and pupillary inequalities are among 
the most constant signs of the dis- 
ease Hypersensitiveness, especially 
of the legs, is a cardinal symptom, 
as also are the pupillary dilatation 
from pain, on pinching the spine, and 
a reflex tremor of the whole bod> or 
of a group of muscles on setting the 
child erect or moMng its limbs This 
tremor, howe\er, usually presents 
Itself during or after the fourth 
week of the dibea^e Plighly impor- 
tant from the diagnostic \iew point 
are alterations in sight or hearing 
such as blindness or dc itncss fol- 
lowing an illness of uncertain nature 
In infants a widening ot the lon- 
tanelles is of great diagnostic \ ilue, 
as showing increased tension ot the 
cerebral fluid This is often in early 
sign and a common eondition in epi- 
demic meningitis Vcntriculir punc- 
ture IS important in diagnostic iting 
all cases showing incrcastd tension 
of the cerebral fluid, as the cocci are 
otten found here when the> are ab- 
sent in the spinal fluid Lumbar 
puncture is essential, but as this 
means is not alwa>s available, and a 
bacteriological examination requires 
time, a provisional diagnosis at least 
should be made from the symptom- 
complex, so that treatment by serum 
injection may not be delayed E 
Levy (Med Khmk, Bd vi, S 1569 
1910*) 

As for the differential diagnosis of 
cerebrospinal meningitis, the phe- 
nomena to be borne in mind as 
characteristic of the latter are 


vomiting, fever, anorexia, constipa- 
tion , pupils irregular and do not 
respond properly, photophobia, opis- 
thotonos, Babmski present, tache 
present, Kernig present, Oppenheim 
present, convulsions throughout the 
disease, and Brudzinski present 

Tuberculous meningitis is the one 
disease with which epidemic cerebro- 
spinal meningitis is most liable to be 
confounded The writer notes the 
following points of differentiation 
In the epidemic form the onset is sud- 
den, while in the tuberculous type it 
IS slow Temperature, eyes, and pulse 
are about the same in each disease 
The temperature in the tuberculous 
\ariety may correspond more nearly 
to the tuberculous type of fever 
Neck sjnnptonis, Kernig’s sign, spasm 
of the extremities, and paralysis are 
more marked in the epidemic form 
Cerebral pressure, as shown by the 
fontanelles, is more marked in the 
epidemic type There is a high leu- 
cocyte count in the epidemic type, 
while there is a low count in the 
tuberculous variety We ha\e the 
history of an epidemic in the one 
\'incty and a history of tuberculosis 
111 the other In the epidemic variety 
the cerebrospinal fluid is turbid and 
coiitiins polymorphonuclear leuco- 
cytes in excess, and meningococci 
In the tuberculous type the fluid is 
clear and contains lymphocytes in 
excess and tubercle bacilli W M 
McCabe (So Med Jour, April, 1909) 

In fermentative gasti itis there are 
manifest vomitmg, fever, anorexia, 
constipation , pupils regular and re- 
spond to light, opisthotonos absent, 
no Babinski, no tache, no Kernig, no 
Oppenheim , the condition may be 
ushered m with convulsions, Babin- 
ski absent 

Another disease with which cere- 
brospinal meningitis may be con- 
founded IS scarlet fever Thus, the 
following symptoms may be found in 
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both conditions Vomiting, fe\er, 
mild exanthematous eruption, accel- 
erated heart action, and convulsions 
during the period of incubation On 
studying such symptoms one can 
note many points in common Still, 
the trained eye will at once examine 
the tongue, which is characteristic in 
scarlet fever, and which may not 
even show swollen papillae in menin- 
gitis In the throat the necrotic, 
dirty-gray patches, on the tonsils 


Technique of Lumbar Puncture — 
The child is placed on either side 
with the spine curved, — this position 
spreading the vertebrae apart, — ^in 
such position that the convexity of 
the arc formed by the vertebrae is 
directed toward the operator Either 
the space betw een the third and 
fourth or that between the fourth and 
fifth lumbar vertebrae may be chosen 
for the puncture An imaginary line 
drawn through the crest of the ilium 



Lumbar puncture made between fourth and fifth lumbar vertebrae 


especially, will be found in scarlet 
fever, but will be absent m ceiebio- 
spinal meningitis The cer\ ical 
glands will be swollen and easih pal- 
pable in seal let fever, but not in 
cerebrospinal meningitis As a rule 
patients with ceiebrospinal menin- 
gitis cry continuously because of 
pain There is usually marked opis- 
thotonos, which IS never found in 
scarlet fever The pupils show 
irregularity and sometimes photo- 
phobia in cerebrospinal meningitis , 
in scarlet fever these symptoms are 
never found Rhinitis with catar- 
rhal discharge is sometimes an early 
symptom in this disease 


to the spine affords an easy indica- 
tion for locating the proper site of 
punctuie 

In making a puncture one should 
use a needle havung a caliber suffi- 
cientlv large enough to allow the 
fluid to flow freelv The needle is 
inseited along the upper border of the 
spinous process of the lower of the 
two veitebrae chosen, in a direction 
almost horizontal and at an inferior 
angle of 10 degrees to the axis of the 
spine It penetrates from 2 to 5 cm , 
according to the age and develop- 
ment of the child, before the canal is 
reached, — ^which can usually be de- 
termined by a slight lessening of re- 
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sistance The stylet should then be 
withdrawn If the fluid does not 
escape through the needle it should 
then be withdrawn slightly and the 
stylet reintroduced to dislodge any 
obstruction in the lumen The punc- 
ture should be made as simply as 
possible, laceration of the tissue 
around the vertebral column and 
bleeding due to lateral movements of 
the needle being carefully avoided 

For diagnostic purposes 15 to 20 
c c should be withdrawn if the fluid 
IS watery and clear If it is turbid, 
then the more one withdraws, the 
better I ha\e withdrawn as much as 
60 c c 

If the Diplococcus intracellularis is 
found in the spinal fluid, it is im- 
portant to withdraw as much of the 
fluid as possible The site of the 
puncture should be closed with a 
strip of adhesive plaster Strict asep- 
sis must be obser\ed throughout the 
operation 

The condition of “dr}, tap” so fre- 
quently encountered may be caused 
by one or more of the following 
factors — 

1 The caliber of the needle is 
small and the spinal fluid very thick 

2 Adhesions are present at the 
base of the brain, preventing the 
passage of fluid from the ventricles 
to the subarachnoid space 

3 A successful puncture having 
been made, a dry tap may follow be- 
cause of inflammatory adhesions the 
result of the previous introduction of 
the needle 

4 Closing of the foramen of Ma- 
gendie is the most frequent result of 
the inflammatory process, and results 
in dry tap 

5 A fibrin clot, or the presence of 
the cord in front of the needle, may 


prevent the outflow of the cerebro- 
spinal fluid 

If a dry tap is noted, one should 
lea\ e the needle m and introduce 
a second needle two spaces lower If 
sterile water be injected through the 
upper needle and then observed to 
flow out of the lower needle, the 
needle point is known to be in the 
spinal canal The spinal cord in in- 
fants terminates at about the level of 
the lumbar vertebrae As already 
stated, introduction of the needle is 
simplest between the third and fourth 
or the fourth and fifth lumbar verte- 
brae In these interspaces there is no 
cord, hence no injury can follow An 
imaginary line drawn through the 
crests of the ilia corresponds to the 
fourth lumbar intervertebral space 

Crohn’s apparatus is useful in de- 
termining the exact hydrostatic pres- 
sure of the spinal fluid In some 
cases the pressure is unusually low, 
while in otheis it is very high, the 
latter condition being met when a 
large quantity of liquid is present 

ETIOLOGY — During the severe 
epidemic of the winters of 1905 and 
1906 the weathei was unusually cold 
The precipitation of snow and the 
amount of frost and ice were far 
greater than the average in the cor- 
lesponding zone for manj years 
With the exception of the two win- 
ters associated with this epidemic 
theie had been occasional spells of 
mild weather in the winter months, 
which permitted ventilation in the 
humblest homes During intense 
cold such as characterized these two 
winters, however, people insist upon 
closing windows and doors tightly, 
especially when fuel is expensive 
The air in some of these houses is 
stifling, and, especially among the 
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Ignorant, it is impossible to persuade 
those dwelling m them to admit fresh 
air Living in such insanitary dwell- 
ings IS certainly a factor in causing 
the general depression so commonly 
seen in the congested quarters of our 
large cities A feature of dwellings 
in the tenement house distnct is 'the 
total absence of sunlight in the sleep- 
ing apaitments Direct sunlight 
never enters the sleeping apartments 
m many of the homes I do not refer 
to the absence of light in some rooms, 
but in particular to the absence of 
sun rays When an infectious disease 
such as cerebrospinal meningitis en- 
ters such congested homes, the germ 
finds a favorable soil for its propa- 
gation and most especially for its 
dissemination 

In well-ventilated apartments, in 
hospitals, etc , the proportion of car- 
riers IS very small, and physicians 
and nurses are rarely attacked There 
was only a single case of the kind 
in the recent Silesia epidemic with 
3700 patients The writer’s experi- 
ence has confirmed the assumption 
that the patients retain the meningo- 
cocci only a short time, and it has 
also shown that meningitis, like pneu- 
monia, displays a predilec- 
tion for the winter and 

spring months, the maxi- 
mum m March There seems to be 
something in the season which 
exalts the virulence of the germs of 
these diseases in these months, as 
also possibly those of influenza, scar- 
let fever, mumps, etc Netter (Bull 
de 1* A.cad de Med , May 4, 1909) 
Fully 25 per cent of the persons in 
the environment of a case of epi- 
demic meningitis carry the germs 
without presenting signs of illness 
In a schoolroom, for instance, where 
one of the children has had menin- 
gitis a fourth of the children will be 
found to harbor the meningococcus 
in the nasopharynx The diffusion of 
the germs is more marked the lower 


the hygienic level of the environ- 
ment, in hospitals the earners are 
\er> tew R Delre ( \nnales de 
med et chir infant, A^pril 15, 1911) 



Crohn’s apparatus for determlnlns: the pressure 
of the cerebrospinal fluid. 


The Diplococcus mtracellulans men- 
%ngitidis of Weichselbaum has usually 
been found the causative agent of 
this disease In some cases a strep- 
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tococcus, in others a pneumococcus, 
has been found Welch selbaum be- 
lieves that the meningococcus is fre- 
quently present, lying dormant in the 
crypts of the tonsils and pharynx, 
and, therefore, that when lowered 
vitality exists, because of subnormal 
conditions, the meningococcus gains 
access through the lymph-channels 
to the meninges and sets up an acute 
and sudden infection In addition to 
the presence of the meningococcus m 
the tonsils, this pathogenic microbe is 
frequently found in the nose, whence 
it probably gains access through the 
frontal sinuses to the brain 

The meningococcus can be trans- 
mitted and an infection disseminated 
by direct contact with secretions con- 
taining It Weichselbaum does not 
believe that the sudden appearance 
of a case of cerebrospinal meningitis 
in an otherwise healthy locality is 
extraordinary when the etiological 
conditions, eg, the possibility of har- 
boring this diplococcus in the nose 
and throat, are remembered 

"Where, m the examination of mili- 
tary gammons for meningococcic in- 
fection, clinical and laboratory studies 
enabled the writer to exclude it and 
demonstrate the tuberculous nature 
of the existing meningeal disorder, 
no healthy meningococcus carriers 
were ever found near the cases The 
meningococcus carriers, le, subjects 
that have had or have at the time a 
meningococcic rhinopharyngitis, must 
be considered the links in an un- 
broken chain which unites, even at a 
great distance, cases of sporadic cere- 
brospinal meningitis apparently en- 
tirely unrelated C Dopter (Presse 
med, Dec 17, 1913) 

In the recent epidemics in Georgia 
and Texas no case could be traced 
directly to another as its source of 
origin The disease was confined to 
no one locality, though insanitary con- 


ditions contributed largely R V 
Martin (So Med Jour , Feb , 1914) 

A connection between body lice and 
meningitis noted in 2 epidemics 
Measures to eradicate lice are indi- 
cated, with isolation until meningo- 
cocci no longer occur in the blood 
Pizzini (Policlinico, May, 1917) 

PROGNOSIS — Not many years 
ago 80 per cent of the patients died 
and about 20 per cent recovered Of 
those that recovered, many were 
blind or deaf Since the introduction 
of the Flexner serum, the recoveries 
range between 70 and 80 per cent , 
and the mortality between 20 and 
30 per cent One must not look for 
equally good results unless treatment 
with the serum is commenced very 
early In a case of mine an infant 1 
year old had been ill nine days be- 
fore the serum was injected The 
disease continued for seven weeks, 
the infant then recovering 

A perfect clinical recovery takes 
plate in all mild cases A complete 
recovery without subsequent troubles 
IS possible even m the severer and 
worst cases The probability of a 
recovery which will leave no trace is 
greater in children than in adults 
In the latter sequelie may appear two 
years and a half after the disease 
After an apparent convalescence has 
lasted four weeks the onset of hydro- 
cephalus IS possible The complica- 
tion most to be feared is deafness 
W^hile all paralytic symptoms may 
be recovered from and a choked disc 
may disappear, deafness once caused 
IS irreparable Cohn (Berl klin 
Woch , Jan 11, 1909) 

TREATMENT — Lximbar puncture 
should be performed This will re- 
lieve the excessive intracranial pres- 
sure, besides draining the ventricle of 
pathogenic material Immediately 
after such lumbar puncture the Flex- 
ner antimemngitis serum should be 
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injected If one is dealing with a 
young infant in which lumbar punc- 
ture has resulted m a dry tap, aspira- 
tion of the lateral ventricles through 
the open fontanelle should be per- 
formed, and the serum injected 
through the needle left m situ 

In lumbar puncture the object 
IS to aspirate as much of the spinal 
fluid as possible , in some cases I have 
obtained 15 to 30 c c Through the 
same needle I then inject from 30 to 
60 c c of Flexner's serum The 
seium should be warmed before in- 
jection, and should be introduced 
slowly It IS well to elevate the hips 
and lower the head when injecting 
the serum Daily injections of 30 to 
60 c c are required if no improvement 
IS noted 

The writer had a mortality of o\er 
78 per cent in 14 cases not treated 
with the serum, while the mortality 
was only 21 74 per cent in 2S serum- 
treated cases, and onh 11 76 per cent 
in 17 cases m which the serum was 
injected lumbar puncture The 

disease became so modified imme- 
diately after the injection that it 
seemed like another t>pe, and the 
complications were mild, if any ap- 
peared No by-effects were observed 
from the lumbar technique, even 
when unusually large doses were ad- 
ministered He injected 20 c c (% 
fiuidounce) in children and from 30 
to 40 c c (1 to V/s fluidounces) in 
adults Levy (Deut med Woch , 
Jan 23, 1908) 

Report of 102 cases of epidemic 
cerebrospinal meningitis in which 
antimemngococcus serum treatment 
was instituted It was found harm- 
less under all conditions, even for 
children, and had a curative effect 
when injected early in the disease 
After the subacute or chronic stage 
IS reached it ceases to have any in- 
fluence on the disease In severe 
cases it was injected into the spinal 
canal, after withdrawal of a little 


more fluid than the amount of serum 
to be injected Doses of from 5 to 
10 c c (80 to 160 minims) can be 
repeated two or three times a day 
Wassermann (Deut med Woch 
Med Bull , Jan , 1908) 

During the years 1889 to 1907 there 
were 33 cases of epidemic cerebro- 
spinal meningitis treated at the Johns 
Hopkins Hospital, of these, 21 died 
and 12 reco\ered, a mortality of 64 
per cent In 1908 there were 19 
cases, all of which recened the Flex- 
ner antimeningococcic serum Of 
these, 16 recovered and 3 died, a mor- 
tality of 16 per cent Sladen (Johns 
Hopkins Hosp Bull , vol cciv, p 245, 
1908) 

Results in 712 cases of epidemic 
meningitis treated with the serum, by 
different observers Of the 712 
cases, 224 died, a mortality of 31 4 per 
cent The highest mortality occurred 
in the first two years of life and 
equaled 42 3 per cent The second 
age period is from 2 to S years, m 
which the mortality was 26 7 per 
cent The third age period embraces 
children from S to 10 years of age, 
and ga\e the lowest mortality of all, 
namely 15 9 per cent The next 
period extends from 10 to IS >ears, 
and ga\e a mortality of 27 7 per cent 
The next period, of from IS to 20 
years, showed a considerable rise in 
mortality, equaling 32 7 per cent , and 
the last period, embracing the cases 
of 20 years and o\ er, gave a mortality 
of 394 per cent The writer calls 
attention to the importance of early 
injections of the serum Of those 
cases in his series injected during the 
first three days of the disease, the 
mortality was 25 3 per cent Those 
injected from the fourth to the 
seventh day showed a mortality of 
27 8 per cent, while those injected 
later than the seventh day gave a 
mortality of 42 1 per cent Flexner 
(Jour Amer Med Assoc, vol viii, 
p 1443, 1909) 

In 31 cases of cerebrospinal menin- 
gitis in children, including 8 young 
infants, the symptoms and course 
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varied widely, but serotherapy gave 
excellent results, the writer injected 
the serum through the same needle 
puncture after withdrawal of cerebro- 
spinal fluid Hot baths at 38® C 
(1004® F ), repeated three or four 
times a daj, proved a useful adjuvant, 
with ice to the head and sedatives 
J Comby (Archi\es de med des en- 
fants, Mar , 1910) 

Untoward results in the serum 
therapy of cerebrospinal meningitis 
are as uncommon as in other infec- 
tious diseases The anaphylactic 
symptoms that sometimes appear, 
such as headache, cardiac weakness, 
albuminuria, exanthemata, disturb- 
ances of the bladder and rectum, 
fever, pains m the joints, and edema, 
soon pass away without lea\ing the 
Wst permanent injury Better re- 
sults are to be obtained by the ad- 
ministration of a single large dose 
than by the use of many small doses 
Schepelmann (Wiener klin Woch , 
Jan 26, 1911) 

Success depends on commencing 
treatment early, injecting the serum 
into the spinal canal, with not too 
small doses The treatment is aided 
by raismg the foot of the bed for 
15 to 20 cm for twelve hours after 
each injection It seemed to be borne 
without discomfort by the patients, 
as a rule, but morphine had to be 
given in a few cases The patients 
usually regained consciousness after 
the injection, the cerebrospinal fluid 
cleared up and the condition grew 
progressn ely better In 2 cases 
initial optic neuritis retrogressed 
under the serotherapy Jochmann 
(Deut med Woch , Sept 21, 1911) 

The writer had 20 cases of cerebro- 
spinal meningitis m his charge at 
Athens during the recent epidemic 
Under serotherapy all the children 
recovered with one exception, the 
mortality thus being only 7 14 per 
cent A Papapanagiotu (Archives de 
med des enfants, Nov, 1911) 

After five years’ trial the Flexner 
serum has proved its germicidal prop- 
erties in the meningococcic form of 
the disease It has shown this by re- 


ducing a mortality that was formerly 
between 75 and 80 per cent to one 
that IS now between 25 and 30 per 
cent , and by the less frequent pres- 
ence of complications and after- 
effects Hynes (Amer Jour of 
Obstet, May, 1912) 

in older children the diagnosis is 
not so difficult as in the younger, and 
the prompt use of the Flexner serum 
treatment has greatly improved the 
prognosis in such cases In young 
infants the symptoms are masked and 
the dread of making the lumbar punc- 
ture needlessly has deterred many 
from using this valuable method 
Paiticularly difficult are the cases 
complicated with pneumonia, which 
itselt is attended with cerebral symp- 
toms Many intestinal disorders 
shov. misguiding symptoms in in- 
fants While a day’s delay is not 
dangerous with older children, it may 
be fatal for the baby H Kophk 
(Jour Amer Med Assoc , June 7, 
1913) 

The writer has used serum m 226 
cases since 1907 The mortality was 
only 12 5 per cent Before the use 
of serum, the mortality was 48 5 per 
cent m sporadic cases and 83 3 per 
cent in the epidemic form The 
value of serum is further shown in 
the attenuation of the symptoms, the 
rarity of complications, and the rapid 
reco^ery Netter (Bull de I’Acad 
de Med , June 29, 1915) 

From the results obtained by the 
intramuscular injection of serum in 
12 cases of cerebrospinal meningitis 
the writer concludes that this method 
IS equally as efficacious as the intra- 
spinal It suffices to give 10 c c 
(0t)6 Gm ) every 24 hours, or m grave 
cases every 12 hours until 30 or 40 
c c (2 to 2 66 Gm ) have been admin- 
istered Its action is more satisfac- 
tory when given early in the disease, 
and when a case is seen late m its 
course it is preferable to do a lumbar 
puncture followed by an intraspmal 
injection to obtain a more rapid 
effect Fanciulli Francesco (Gaz 
degli ospedali e delle cliniche, Oct 4, 
1917) 
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The results of serum treatment in 
the Royal Navy showed that of the 
several types of serum used that pre- 
pared by Flexner was the only one 
very effective In cases not treated 
by serum the mortality was nearly 
53 per cent as compared with 27 S 
per cent for those treated with Flex- 
ner's serum The earlier m the bourse 
of the disease the serum was begun, 
the better were the results The ad- 
ministration of the serum was asso- 
ciated with serum rashes m about 
60 per cent of the cases surviving 
for over 10 days Rolleston (Lancet, 
Jan 19, 1918) 

In a senes of 417 cases of epidemic 
cerebrospinal meningitis treated in 
Hong-Kong, 104 patients did not re- 
ceive either serum or lumbar punc- 
tures, obtaining merely the usual Chi- 
nese treatment Of this number, 84 6 
per cent succumbed Among 228 pa- 
tients receiving Chinese treatment 
but also one or more lumbar punc- 
tures, the mortality was 51 1 per cent 
Among 14 patients treated by lumbar 
puncture only the mortality was 57 1 
per cent Among 71 patients receiv- 
ing 1 to S lumbar punctures and also 
a more or less incomplete serum 
treatment the mortality was 45 per 
cent Olitzky (Journal of Tropical 
Medicine and Hygiene, Feb 15, 1919) 

Before performing intracranial in- 
jections the scalp should be shaven 
and pi epared with the usual aseptic 
precautions The aspirating needle 
must be rendered sterile by boiling 
It is then pushed through the anterior 
fontanelle downward and inward into 
the ventricles of the brain, at least 1 
inch or more The needle is inserted 
about ^ inch to one side of the longi- 
tudinal sinus Kocher advocates 
puncturing through the frontal lobe 
at a point cm from the middle 
line and 3 cm anterior to the central 
fissure — a point lying somewhat m 
front of the bregma The needle 
must penetrate 4 or 5 cm before it 


reaches the Aentricle, and should be 
directed somewhat downward and 
backw ard The \ entncle in this situ- 
ation is broad, extending fully 2 cm 
from the middle line, and there is 
pi actically no risk of hemorrhage 
during the passage of the needle 
With experience, and after practice 
on the cadaver, punctures may be 
safely made not only at the point of 
Keen and Kocher, but elsewhere if 
reed be — ^through the anterior pole 
of the frontal lobe, through the pole 
of the occipital lobe, etc , these 
methods, however, are more hazard- 
ous than those detailed abo^e, and 
should be undertaken only by opera- 
tors particularly familiar with intra- 
cranial work 

In infected cases with a beginning 
external meningitis there is always 
a certain risk of inoculating an un- 
infected ventricle The same acci- 
dent has occurred owing to the pass- 
age of an occluded needle through an 
abscess and then into the ventricle 
A trocar should not be used It is 
advisable to employ a needle with a 
rather blunt point, which will pass 
by vessels without cutting them 
The opening in the needle should be 
on the side and not upon the point, 
lest it become plugged with brain 
matter 

In the Babies’ Wards of the Syden- 
ham Hospital, New York, there have 
been aspirated many times 50 c c of 
purulent fluid containing the Diplo- 
coccus mtracellularis in almost pure 
culture Using the same needle, or 
one having a larger caliber, irrigation 
was resorted to, a pint of normal 
saline solution being used After as 
much had been drained off as pos- 
sible, 50 cc of Flexner’s serum were 
injected This plan of treatment was 
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successfully earned out in 2 of my 
cases In both, lumbar puncture had 
yielded a dry tap The purulent dis- 


A decided reaction followed each 
injection of seium, the child chang'ing 
in coloi during the injection from a 



TranSlneeat bead of ebUd. The needle entenne tbe outer angrle of the anterior fontanelle and 
penetrating' the lateral ventricle •which is seen In shaded outline The falx is dimly seen The righ 
lino running from before backward is the septum lucidum dividing the two ventricles (.Fischer ) 


charge gradually lessened and the waxy pallor to a uniform and laniver- 
meningococci gradually disappeared sal red flush One-half hour after 
after serum injections continued over the injection, the child remained 
a period of four weeks. flushed, perspired profusely, and had 
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some frothy mucus at the mouth 
The pulse rate was increased, the vol- 
ume improved, and the tension was 
much higher The leucocytes were 
invariably increased , the poly nu- 
clear leucocytes were the ones espe- 
cially augmented, while, as a rule, the 
mononuclear leucocytes and the 
lymphocytes were reduced within six 
hours after the serum injection 

In the treatment of fe\er in cere- 
brospinal meningitis antipyretic meas- 
ures, such as cold packs, an ice-bag on 
the head, and tub baths, are indicated 
The coal-tar products, because of 
their depressing effect upon the heart, 
should be avoided Cupping of the 
neck and spine sometimes relieves in- 
ternal congestion 

Eliminati’ve treatment is also indi- 
cated, and consists in cleansing of the 
gastrointestinal tract with the aid of 
citrate of magnesia or calomel 
When high fever exists, flushing the 
lectum and colon with a cold soap- 
suds enema will be found useful 

As for medicinal treatment, to re- 
lieve the vomiting cracked ice should 
be given, in addition to 1-grain (006 
Gm ) doses of menthol To relie\e 
muscular spasm, twitching, and 
delirium, hyoscine hydrobromide in 
doses of %ooo to giam (0 00001 
to 0 0002 Gm ) should be given, and 
repeated every few hours Morphine 
hypodeimically, in doses in 3/50 grain 
(0 0012 Gm), gradually increased, is 
also valuable Leeches applied at the 
nape of the neck, over the mastoid 
portion of the temporal bone, or at 
the alse nasi, will sometimes relieve 
Sodium bromide in 5- to 30- grain 
(0 3 to 2 Gm ) doses may be given 
until the systemic effect is noted 
Codeine, %o grain (0 006 Gm ) grad- 
ually increased until gram (003 


Gm ) IS given, will frequently soothe 
the nervous system The sedative 
effect of a warm bath is also gen- 
erally recognized The bath should 
be given at a temperature of 100° to 
105° F in a bathtubful of water to 
which yi to Yz pound (200 to 400 
Gm ) of sulphur has been added 
Such a warm sulphur bath may be 
given twice a day The duration of 
each bath should be at least ten to 
thirty minutes 

Unless the strength is supported 
by food the patient will die of exhaus- 
tion Feeding by mouth with pepto- 
nized milk, broth, gruel, and eggs is 
indicated If, however, there is 
vomiting and the stomach does not 
letain food, rectal feeding should be 
resorted to at intervals of three or 
four houis 

After-treatment — If the case pro- 
gresses favorably, careful attention 
must be gwen to restorative treat- 
ment Codliver oil, Fowler’s solu- 
tion, sodium iodide, and the hypo- 
phosphites must not be forgotten 
Electricity, combined with massage 
and sea-salt bathing, is also indi- 
cated during conv'alescence Milk, 
cream, butter, eggs, and cereals 
should form the bulk of the restora- 
tive nutriment administered A de- 
cided change of air — from the city to 
the seashore or to the mountains — 
w ill prov e beneficial 

Prophylaxis — Isolation of the case 
is an important feature in this con- 
nection and also, where at all pos- 
sible, healthy germ earners 

During the first three months of 
1909, 139 cases of epidemic cerebro 
spinal meningitis developed in 45 
garrisons throughout France, with 38 
deaths The patient was isolated and 
his two neighbors in the dormitory 
were also isolated for fifteen days, and 
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all the men m the dormitory were 
kept apart from the other troops and 
were examined for the germs The 
rooms were disinfected Among 372 
men thus isolated, 72 germ carriers 
were discovered, but only 1 of these 
carriers developed the disease later 
L Vaillard (Bull de I’Acad de Med, 
Apr 27, 1909) 

A high carrier rate usually denotes 
overcrowding and dangerously un- 
hygienic conditions, even though no 
cases of the disease may have re- 
cently occurred Whilst sporadic 
cases may occur in a military as in 
any other community with any ear- 
ner rate, anything approaching an 
epidemic of cerebrospinal fever is 
heralded by a warning rise of con- 
siderable height in the carrier rate 
Severe overcrowding will probably 
be accompanied by a carrier rate 
(serological) of at least 20 per cent 
A carrier rate of this height will usu- 
ally imply that the mobilization 
standard of 40 square feet per man 
has been infringed, and that beds m 
the unit examined are less than 1 foot 
apart It should be regarded as a 
signal for prompt and effective action 
to dimmish overcrowding and to im- 
prove ventilation The distance be- 
tween beds is of paramount impor- 
tance Carrier rates from 2 to 5 per 
cent may be considered usual under 
the best conditions obtainable m bar- 
racks and hutments When a unit 
shows a high earner rate a distance 
of at least 2j4 feet between the beds 
should be enforced Recruits should 
be specially spaced out during their 
first three months of service Capt 
J A Glover (Bnt Med Jour, Nov 
9, 1918) 

Louis Fischer, 
New York 

MENSTRUATION, DISOR- 
DERS OF — Menstruation may be 
defined as a periodic discharge of san- 
guineous fluid from the genital tract 
of a woman, occurring during the 
period of sexual activity, from puberty 
to the menopause 


This definition makes no attempt 
to deal with the etiology of this func- 
tion, which has been the subject of 
much speculation and many theories 
for many years Probably the oldest 
theory of menstruation is the toxic, 
or chemic, which holds that certain 
mateiials which would otherwise be 
injurious to the organism are elimi- 
nated by this discharge Another 
old theory was that the flow results 
from plethora As the woman had to 
nourish the unborn babe, she was 
supposed to be endowed with supe- 
rior blood-making power, and, if 
pregnancy did not occur, the periodic 
vent for superfluous blood appeared 

These various theories may be re- 
viewed m a brief manner The 
theory supported by Pflieger, Bisch- 
off, and others holds that menstrua- 
tion is dependent upon ovulation and 
coincident with it On the other 
hand, Ruge maintains that ovulation 
and mensti nation are two entirely in- 
dependent functions More recently, 
Fiankel has promulgated a new view 
claiming that the act of menstruation 
IS governed by the corpus luteum 
Montgomery avers that the investi- 
gations of Frankel justify the follow- 
ing theory regarding the corpus 
luteum and its influence on the men- 
strual function — 

1 The corpus luteum is a gland 
with an internal secretion Follow- 
ing each ovulation, this gland is re- 
developed in the functionating ovary 
and Its secretion dominates the 
occuirence of menstruation 

2 The secretion of the corpus 
luteum entering the blood deter- 
mines the nutiition of the uteius, 
especially of the endometrium, in 
whose connective tissue it excites ex- 
treme hyperplasia and hyperemia 
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3 It prepares the uterus for the 
reception, retention, and nutrition of 
the fecundated ovum and, where 
fecundation has not taken place, 
establishes the menstrual flow 

Ruge reports his obser\ations in a 
senes of 106 cases in which the 
uterus and adnexa were remo\ed 
He finds that ovulation and the for- 
mation of the corpus luteum stand in 
a well-maiked, close association with 
the cyclic changes in the uterine 
mucosa The rupture of a follicle 
and the beginning of the develop- 
ment of the corpus luteum take place 
during the first fourteen days from 
the beginning of menstruation The 
stage of vascularization is combined 
with the premenstrual changes in the 
uterine mucosa The full de\elop- 
ment of the corpus luteum extends to 
the beginning of menstruation The 
retrogressive changes in the same 
usually start with the beginning ol 
menstruation and are closely con- 
nected with the interval stage to the 
mucous membrane of the uterus 
Full development of the corpus 
luteum and freshly ruptured follicles 
were not observed in any case and 
one apparently excludes the other 

The mechanism of menstruation is 
better understood than its causation 
Veit, as a result of a study of the 
uterus during this period, divides this 
phenomenon into three periods — 

1 Premenstiual congestion, m 
which the capillaries are distended , 
there is a transudation or exudation 
of blood into the intercellular tissues, 
the meshes of which aie widened, 
and an accumulation of blood undei 
the subepithelium, which is raised 
into little hillocks by the subepi- 
thelial hematomata 

2 Escape of the accumulated blood 


through the interstices between the 
epithelial cells, which are pushed 
apart, some of them may be carried 
awa\ bj the blood as it forces its 
way out There is also some des- 
quamation of the glandular epi- 
thelium 

3 Postmenstrual involution, m 
which the mucosa shrinks and the 
extrav^asated blood lemaining in the 
intercellular tissue is absorbed The 
surface epithelium, raised from its 
subjacent tissue, sinks again to its 
normal level 

The menstrual blood is dark in 
color, alkaline in reaction, and, owing 
to the presence of mucus, does not 
coagulate unless it is excessive in 
amount The discharge of mucus be- 
fore and after the flow of blood is an 
essential part of the menstrual flux, 
in fact, m the lower animals the men- 
strual flow, if present at all, is -en- 
tirely of mucus The average dura- 
tion of the flow IS four or five days, 
but the length of the period vanes in 
different women When once a 
standard individualh has been es- 
tablished, an;y marked deviation from 
it usuall> indicates some local or con- 
stitutional disorder 

It is difficult to estimate the 
amount of blood at each period 
Authorities vary in estimating it 
from 2 to 8 ounces Menstruation in 
the majority of women occurs every 
twenty-eight days, and the intervals 
may vary from twentj-one days to 
fiv'^e or six weeks 

The onset of menstruation, or the 
time of Its first occurrence, is influ- 
enced b> race, climate, mode of life, 
hereditj , and genital sense In a 
senes of 1000 cases studied by Kru- 
sen the av^erage age of puberty was 
14j^ years It is seen earliest and 
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latest in cold climates The pecul- 
iarities of this function vary in dif- 
ferent families In women of strong 
sexual proclivities menstruation is 
commonly established earlier and 
lasts to a greater age 

The general phenomena of men- 
struation are as follows Slight ele- 
vation of pulse rate and temperature 
at the onset , also a tendency to slight 
physical depression and lassitude 
The breasts and thyroid gland are 
often swollen and enlarged Belfast 
asserts there is an increase of weight 
for a few days before the flow, an 
increment which is due to increased 
absorption of oxygen and to de- 
creased elimination There is a sense 
of weight, pressure, or uneasiness in 
the lower extremities and pelvis 
General nervous excitation ma^ be 
noted, and often gastrointestinal dis- 
turbance will occur Kelly states 
that to define what constitutes a nor- 
mal status during menstruation is 
difficult and that it would seem that 
a certain amount of pain and discom- 
fort must be accepted as the routine 
condition of things for the majority 
of women, and the question to be 
answered is, therefoie, At exactly 
what point does suffering become 
pathological ^ 

VICARIOUS MENSTRUATION 

The term vicarious menstruation is 
inaccurate, if menstruation implies 
the casting oft of endometrial ele- 
ments, and can only be justified as a 
convenient one to describe the 
hemorrhage which appears from 
some other part of the body than the 
uterus in response to the menstrual 
molimen The term is used to de- 
scribe that want of co-ordination in 
the internal secretions, or their 
action, whereby the uterus does not 


menstruate, but there is a flow of 
blood from some other part of the 
feminine anatomy which replaces 
that which should come from the 
genital tract 

The history of these cases is often 
vague and unsatisfactory Many un- 
usual phenomena are observed at the 
time of the menstrual period which 
may be described under this caption 
Changes may occur in the mammary 
glands with hemorrhage from the 
nipple, or periodic discharge of colos- 
trum on pressure Local and func- 
tional changes in the eyes may be 
noted The organs of nutrition may 
be affected and intestinal hemorrhage 
replace the menstrual flow Dis- 
turbance of the skin, with acne of the 
face, pigmentation of the skin, her- 
petic eruptions, purpura, etc , may be 
characteristic in some individuals 
These cases must not be confounded 
with those in which a patient may 
lose blood from some diseased organ, 
such as the lung or stomach, and the 
mistake be made of considering that 
the bleeding is the consequence of 
the amenonhea instead of its cause 
Sometimes the weak point is found in 
a nevus Lermo^ez has reported the 
case of a girl who had a periodic dis- 
charge of non-coagulable blood from 
the right ear After the normal men- 
struation was established, the aural 
discharge rarely occurred Accord- 
ing to C A L Reed, vicarious 
hemonhage is most common from 
the nose , next in order of suscep- 
tibility come the stomach and intes- 
tines Hancock has reported a case 
of bleeding from the left breast pre- 
ceding each period 
TREATMENT— The treatment of 
■vicarious menstruation is to estab- 
lish a flow from the uterus by the 
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rneasures recommended for amenor- 
rhea Seeligman advises the use of a 
hot douche during the term sup- 
posed to correspond to the mtermen- 
strual periods Where normal men- 
struation cannot occur, the unusual 
bleeding is a safety-valve which it is 
not wise to shut down Occasionalh 
the bleeding is so profuse from the 
abnormal site that radical measures 
are indicated, such as removal of the 
ovaries 

PRECOCIOUS MENSTRUA- 
TION 

This term is applied to premature 
menstruation A flow of one to fi\e 
days’ duration must recur at regulai 
intervals and be associated with the 
various feelings of discomfort analo- 
gous to those experienced by women 
at the catamenia, in order to be 
classed as precocious menstruation 
Precocious maturity involving a 
lapid growth of the whole body in 
weight and height, with changes in 
the genital organs and mammary 
glands, and with the growth of hair 
abo\e the genitals and in the axilla, 
usually precedes the menstruation 
Precocious menstruation is not uncom- 
monly associated with nymphomania 
Heredity plays a prominent role m its 
occurrence, and ovarian tumors, not in- 
frequently of a sarcomatous type, have 
been obser\ed 

Strassman has collected 15 cases 
of menstruation beginning in the 
first year of life Bad habits and 
immoral associations tend to prema- 
ture development of the genital sense 
and should be corrected Masturba- 
tion should be prevented by careful 
supervision of the child and by the 
relief of local irritations General 
rest and time treatment and removal 
from nervous excitement are advised 


For Amenorrhea, see Volume I 
For D\smexorrhea, see Volume IV 

MENORRHAGIA AND MET- 
RORRHAGIA 

Menorrhagia is the term applied to 
abnoimall> profuse or abnormally 
prolonged menstruation Metror- 
ihagia is irregular uterine hemorrhage 
at odd times without distinct perio- 
dicity As these cannot be applied 
always with accuracj , it is well to 
employ the simple term of uterine 
hemorrhage to designate the abnor- 
mal flow of blood from that organ, 
and as precisely the same causes give 
rise to both classes of symptoms, they 
may be com enientlj discussed to- 
gether Before deciding what con- 
stitutes an excessne loss of blood, it 
IS necessary to adopt at least an ap- 
proximate standard of the normal 
amount for the indiiidual Each 
woman is familiar with her individual 
norm and can -easily determine de- 
viations from it 

ETIOLOGY — In menorrhagia the 
flow may be excessive throughout the 
usual period, or the flow may be unduly 
prolonged beyond the normal limits 
The causes of uterine hemorrhage may 
belong under two classes 1 Local or 
pelvic 2 General or constitutional It 
is important to emphasize the fact 
that all cases of abnormal or irregular 
bleeding fiom the genital tract should 
be the subject of careful examination 
to determine the cause To neglect 
this investigation means increased 
morbidity and mortality from pelvic 
disease The local causes may be 
uterine or extrautenne Among 
those affecting the uterus itself are 
abortion, threatened or incomplete, 
mucous or fibroid polypi, submucous 
fibroids, carcinoma of the cerMx or 
corpus uteri, sarcoma, chorioepi- 

6-41 
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thelioma , acute and chronic endo*- 
metntis, subin\olution of the uterus, 
and retrodisplacements of the uterus 
Tuberculosis of the endometrium is 
one of the rarer causes of menor- 
rhagia Scleiosis or atheroma, and 
calcification of the uterine blood-ves- 
sels are noted in women nearing 
middle life or aftei the menopause 
and are factors in unusual bleeding 

An atonic uterus is not always 
insufficient, but insufficiency of the 
uterine musculature is usually a con- 
sequence of atony, although it may 
be due to other causes The in- 
sufficiency becomes manifest when 
there is a lack of proportion between 
the blood-content of the uterus and 
the development of itts muscle In 
62 cases of uterine hemorrhage under 
the age of 19 he found the uterus 
unusually small in 58, in only 4 was 
It of normal size Excessive hyper- 
emia in an insufficient musculature is 
liable to entail hemorrhage from it, 
and sexual excitement, maintaining 
the h>peremia in the uterus, is an 
important factor in uterine hemor- 
rhage Masturbation is extraordi- 
narily prevalent among women, 
especially in the years ot greatest 
development, but also later The 
uterus accommodates itselt poorly to 
frequent sexual excitement Theil- 
haber (Monats f Geburtshilfe u 
G>nak, June, 1910) 

The extrauteriiie causes are extra- 
uterine or ectopic pregnancy, an which 
menorrhagia is a striking symptom 
and early diagnosis is imperative, 
diseases and neoplasms affecting the 
ovaries and oviducts, and pelvic 
hematocele 

£)alche has called particular at- 
tention to syphilis as a cause of 
hemorrhage after the menopause, 
particularly that diffuse syphiloma 
which may form large uterine or peri- 
uterine masses simulating cancer or 
fibroma 


Hemorrhage from the genital 
organs is not always due to uterxne 
disease Occasionally there is noted 
an excessive menstrual flow just 
after the establishment of puberty 
There is also a menorrhagic chlorosis 
accompanied by hemorrhage Other 
conditions which produce it are 
lithemia, mitral stenosis, hypothy- 
roidism, partial myxedema, and even 
dyspepsia Any liver disease may be 
accompanied by genital hemorrhage 
Arteriosclerosis in women at the 
climacteric may cause hemorrhage of 
an alarming nature, leading to the 
fear of malignant disease Pouliot 
(Jour de med de Pans, July 6, 1912) 
Cases of very profuse and pro- 
longed uterine hemorrhages occur- 
ring either coincidently with the 
onset of puberty or shortly after- 
ward are seen not very infrequently, 
and have usually been attributed to 
some local cause, such as uterine or 
ovarian congestions, inflammations, 
or other lesions From a careful 
study of several such individuals, 
however, the writer has come to the 
conclusion that the condition is, in 
most instances, merely one mani- 
festation of a general dyscrasia In 
9 cases which have come under his 
observation no genital lesions what- 
ever were to be found Most of 
these girls had shown a clearly 
marked hemophilic tendency during 
childhood, and in 7 there was an 
hereditary tendency to the same con- 
dition on the maternal side Exam- 
ination of blood taken from a vein 
showed in every instance increased 
coagulation time The writer con- 
siders the basic trouble in all these 
cases to be probably some functional 
disturbance of all the glands of inter- 
nal secretion — thyroid, pituitary, ad- 
renals, ovaries, etc Weil (Ann de 
med et chir infantiles, vol xvi, p 
553, 1912) 

The general or constitutional dis^ 
eases causing uterine hemorrhage are 
anemia in exceptional cases, gout, 
scurvy, phthisis in the early stages, 
the acute infectious fevers, malaria. 
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influenza, saturnism, cardiac diseases 
causing vascular stasis, and hepatic 
diseases with portal stasis In fact, 
any general disorder that will impede 
the return flow of blood from the 
pelvic ■viscera will cause an unusual 
vascular pressure that may result in 
hemorrhage from the uterus In 
obscure cases the possibility of syph- 
ilis must be borne in mind and the 
Wassermann reaction utilized 

The practitioner should not rest 
satisfied until he has determined the 
cause of hemorrhage in his patient 
If the diagnosis is not clear, it is 
best to employ an anesthetic and 
make a thorough examination of the 
uterus and other pelvic structures 
and, if necessary, dilate and curet and 
explore the interior of the uterus and 
examine suspected tissue microscop- 
ically in order to make a scientific 
and accurate diagnosis It is only by 
such thorough investigation that car- 
cinoma, one of the most important 
causes of irregular bleeding, can be 
detected early and the mortalit> from 
this scourge of womankind be reduced 
TREATMENT —The first step 
towaid effectual treatment is correct 
diagnosis and recognition of the 
cause of hemorrhage The treatment 
may be general or local By general 
medicinal treatment we mean the ad- 
ministration of such drugs as ergot 
and Its derivatives, hydrastimne, co- 
tamme hydrochloride (stypticin), 
viburnum prunifolium, and adrenalin 
When some systemic disturbance, i e , 
cardiac or hepatic disease, is the 
causative factor in the bleeding, ap- 
propriate constitutional measures 
must be instituted All drugs admin- 
istered by mouth should be consid- 
ered as of only temporary value and 
as being used only to tide the pa- 


tient through a period until the 
proper local measures are adopted 
for the permanent relief of the 
patient* 

Mercury is sometimes able to con- 
quer rebellious uterine hemorrhages 
even in women supposedly free from 
venereal disease Several striking in- 
stances are related of complete relief 
from the distressing metrorrhagia 
under a few days of mercurial med- 
ication The hemorrhage may occur 
in such cases without any appreci- 
able lesion in the uterus A A 
Mouralov (Semaine med , vol xxvii. 
No 8, 1907) 

Metrorrhagia of ten or fifteen dajs’ 
duration seems to be common in 
Argentina, in virgins or nulliparae, 
with no discoverable cause for the 
excessiv e hemorrhage Repose, a 
milk diet, and ergot or other styptics 
do not seem to influence the hemor- 
rhagic tendency in these cases, but 
benefit followed injection of 10 or 20 
c c of antistreptococcus serum each 
month, for two or three months, the 
menstrual flow keeping thereafter 
within normal bounds E Nunez 
(Semana Medica, June 10, 1909) 
Serotherapy was used by the writer 
in 10 patients with uterine hemor- 
rhage resisting previous measures, in- 
cluding curetting There were no ana- 
tomical causes for the hemorrhages, 
and the latter had become so severe 
that the general health was suffering 
He injected 10 c c of human serum 
subcutaneouslj The serum was de- 
rived from the blood of healthj 
patients being treated for displace- 
ment, under scopolamine-morphine 
just before spinal anesthesia In every 
instance the hemorrhage ceased en- 
tirely or became much less severe 
after one or two da>s Busse (Zen- 
tralbl f Gjnak, Feb 13, 1909) 

The best results appear to have 
been obtained from the use of gelatin 
injections, combined with the in- 
ternal administration of common salt, 
sodium chloride, in doses of 4 to S 
Gm (1 to 1J4 drams) three times a 
day This treatment jielded very 
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satisfactoo rebults in a series of 29 
cases under the writer’s care This 
common salt may also be used as a 
prophylactic against too severe a 
loss, before the onset of the regular 
menstrual period Kroemer (Folia 
Therapeutica, Therap Med, July, 
1910) 

Excessue menstrual discharge in 
young girls, due to blood changes, is 
often arrested by the following — 
Suhcmhonate of 
iron gr iss (0 1 Gm ) 

Ergot (^Bonjean) gr 54 (005 Gm) 
Quimne hydj o- 

bfomide gr Yq (001 Gm ) 

Extract of bella- 
donna gr Yi .2 (0 OOS Gm ) 

M Ft in pil no j 

Sig Two pills before meals 

Huchard and Fiessinger (Revue de 
therap , Mar 15, 1910) 

In several ca'^es a single ad- 
ministration of 3 minims (0 2 c c ) 
of amyl mtrite on 3 or 4 successive 
menstrual periods has been sufficient 
to effect permanent relief from the 
tendencj to excessive looses In 
others the effect has been temporary 
only In these latter it has been 
necess iry, and usually sufficient, to 
give during the menstrual period a 
regular course of nitroglycerin, ac- 
cording to the practice recently ad- 
\ocatcd l)y Gowers The success of 
the nitrites in menorrhagia should 
never lead to the neglect of local con- 
ditions Thit these of course, are 
quite frequenth not examinable 
Prancis Hare (Brit Med Jour, July 
IS, 1911) 

The first consideration is proper 
diagnosis, and individual treatment 
will depend on the conditions re- 
vealed Where the bleeding is due 
to a high arterial blood-pressure, the 
tension must be reduced by means of 
purgation, nitroglycerin, and dieting 
Purgation will also be found of value 
in depletion of portal circulation 
where hemorrhage results from he- 
patic cirrhosis Should the calcium 
index be low, menorrhagia will be 
helped by the administration of this 


agent, preferably in the form of cal- 
cium lactate Intrauterine applica- 
tions, such as hydrogen peroxide and 
protargol, have given good results in 
cases of bacterial infections B 
Whitehouse (Lancet, Apr 27, 1912) 

Menorrhagia and metrorrhagia are 
caused not by variations in ovarian 
secretion, but by decreased con- 
tractibility of the uterine muscula- 
ture The writer has, therefore, 
treated 200 patients by injection of 
ergot directly into the uterine wall 
Excellent results were obtained, par- 
ticularly in chronic metritis and pre- 
climacteric hemorrhage N aturally the 
treatment is contraindicated in acute 
inflammatory conditions and new 
growths of the uterus and adnexa 
L Ilirsch (Monats f Geburtshilfe 
u Gynak , Apr , 1913) 

Subcutaneous injections of pitui- 
tary extract proving ineffective m 
obstinate cases, even when doses of 
2 c c (32 minims) were given on 
several successive days, the writer 
resorted to injections of pituitary ex- 
tract directly into the uterine muscle 
Itself 

After the usual preliminary anti- 
septic preparation of the parts, the 
anterior lip of the cervix was fixed 
with a double tenaculum — not drawn 
forward, however, or but slightly — 
and a hypodermic needle intro- 
duced into it to a depth of 1 or 
2 cm m a direction parallel with 
the long axis of the uterus The 
barrel of the syringe was removed 
for a moment, in order to make sure 
that no blood-vessel had been entered 
by the needle, then reapplied, and the 
injection made The headache, car- 
diac acceleration, pallor, and nausea 
sometimes caused by ergot were 
avoided, and the effect on the hemor- 
rhages was good, although less pro- 
nounced than with ergot, some slight 
oozing still taking place There was 
noted with this drug the same possi- 
bility of a return of bleeding when 
the uterus relaxed as witE ergot, but, 
on the whole, the use of the pituitary 
preparation is preferred C Koch 
(Semaine med, Jan 8, 1913) 
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In metrorrhagia m virgins repeated 
dipping of the hands m very hot, 
almost boiling, Xfvater generally proves 
effective as a remedial measure Rest 
m bed, with or without heliotherapy 
or exposure to sunlight, is indispen- 
sable An ice-bag should be kept on 
the lower abdomen Calcium chloride 
and opium may with advantage be 
used internally Vaginal mjections 
should be given first at room tem- 
perature then cold, they are not in- 
dispensable except to wash out clots 
that are beginning to undergo putre- 
factive changes Thyroid prepara- 
tions in moderate doses give good 
results, mammary or adrenal organo- 
therapy also sometimes proves serv- 
iceable Blistermg over the liver 
brings about arrest of some refrac- 
tory menorrhagias Fresh animal 
serum or antidiphthentic serum may 
be applied by the rectum, or adminis- 
tered internally, in a little sweetened 
water, before the menstrual periods 
Radium and the X-rays control ovar- 
ian activity, but there is danger of 
overstepping the limits of safe dosing 
and causing permanent sterility P 
Dalche (N Y Med Jour, Feb 21, 
1914) 

Drugs are of little benefit, although 
pituitnn may be of value in young 
women Dilatation and curettage 
finds its greatest value in diagnosis 
The most satisfactory treatment, 
however, is by radium and the X-ray 
They both have the effect of killing 
the follicles m the ovaries and thereby 
lessening the internal secretion Rad- 
ium is the more powerful m its 
effects, moreover, if the X-ray were 
continued for long, burns of the skm 
would result In young girls with 
uterine insufficiency the writer places 
SO mg of radium m the uterus and 
leaves it from 4 to 12 hours F A 
Pemberton (Boston Med and Surg 
Jour, Apr 11, 1918) 

The local measures may be sub- 
divided into four classes 1 Me- 
chanical 2 Surgical 3 Electrical 
4 Rontgen therapy 

Very hot vagmal douches cause 


uterine contractions The vagmal 
tampon or pack of non-absorbent cot- 
ton, lamb’s wool, or gauze intro- 
duced through a speculum is effect- 
ive Intrauterme tampons of sterile 
gauze may be used if the cervix is 
sufficiently dilated Intrauterine ap- 
plications of iodine in solution , 
phenol pure, diluted or combined 
with iodine, creosote in solution are 
useful Kelly considers that fuming 
mtnc acid is the best caustic, but it 
must be carefully applied through a 
cylindrical speculum, a\oiding any 
excess of the acid Atmocausis and 
zestocausis, introduced by Sneguireff 
and extensnely employed in Russia, 
have not been popular methods in 
America The cauterization of the 
uterine cavity by these methods is 
difficult to regulate, is not entirely 
safe, and may obliterate the cavity 
Under surgical treatment dilata- 
tion and curettement of the uterus is a 
procedure which often enables one to 
make the diagnosis and cure the pa- 
tient at the same time It is the best 
treatment for endometritis It makes 
possible an exploration of the uterine 
cavity and by examination of the 
scrapings reliable diagnostic evidence 
is secured 

Routine curetting in all cases, re- 
gardless of pathology, without the 
most careful examination of the 
scrapings, is to be deprecated Many 
cases of suspected malignant disease 
are found upon operation to be cases 
of sclerosis of the uterine vessels 
Patients are usually nearing the 
climacteric, when we might be on 
the lookout for malignant disease, or 
their general arterial system might 
give evidences of early arterial 
changes A T Jones (N Y Med 
Jour , Nov 30, 1912) 

The writers have studied the histol- 
ogy. with special reference to en- 
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dometritis, metritis, and uterine 
hemorrhage, of material from 430 
operative cases They concluded that 
there is a hyperplasia and hyper- 
trophy of the uterine glands, which is 
a pathological condition and is inde- 
pendent of the menstrual changes in 
the uterine mucosa, also that the 
condition is rarely caused by inflam- 
mation Out of 175 cases in which 
curetting was done, they can report 
on about 111 In 38 cases there has 
been no severe hemorrhage since the 
curetting, of these 38 patients only 
6 had hypertrophy or hyperplasia of 
the glands in the uterine mucous 
membrane independent of menstrua- 
tion The 61 cases with a negative 
result include 9 with hyperplastic or 
hypertrophic glands independent of 
menstruation In 13 cases vaginal 
hysterectomy had to be done for re- 
curring hemorrhages The failure of 
curetting to cure in so many cases 
confirms the lack of connection 
between the hyperplasia and hyper- 
trophy of the glands and the hemor- 
rhages Schickele and Keller (Ar- 
chiv f Gynak, Bd xcv, Nu 3, 1912) 

In cases of malignant or benign 
neoplasms hysterectomy is indicated 
In inflammatory or infective proc- 
esses or neoplasms involving tubes 
and ovaries the removal of these 
structures will be followed by cessa- 
tion of hemorrhage 

Electricity has its advocates, but it 
IS not popular with the average gyne- 
cologist Pfahler considers that the 
Rontgen treatment is the method of 
choice for the control of hemorrhage 
in patients approaching the meno- 
pause in whom carcinoma can be 
eliminated, but it is not the method 
in patients under 40 years of age At 
the Mayo Clinic, radium has given the 
best results 

Rontgenotherapy is absolutely in- 
dicated m preclimacteric metror- 
rhagia, provided malignant disease of 
the uterus is excluded by a micro- 


scopic examination of the scrapings 
Women with fibromyoma who suffer 
from marked anemia, myocarditis, ne- 
phritis, or any other complication 
which renders operation dangerous 
should be treated with the X-ray 
Great caution is required in women 
less than 40 years of age Nemenoff 
(Roussky Vratch, Apr 28, 1912) 

In the Mayo Clinic radium is con- 
sidered the treatment of choice m all 
cases of the menorrhagia of the meno- 
pause m which the presence of car- 
cinoma IS definitely excluded, either 
by history or by a diagnostic curette- 
ment, and m those cases not present- 
ing a large, soft myoma which is apt 
to later undergo degeneration It is 
also used in cases of profuse men- 
struation of the young woman (1) 
when there is a small submucous 
fibroid, (2) when no gross patho- 
logical condition is demonstrable, and 
(3) m cases presenting a large my- 
oma in which there is a definite sur- 
gical risk However, they have not 
entirely replaced myomectomy with 
radium for the treatment of myomas 
m the patients between the ages of 
30 and 40 years Of the 175 patients 
that were treated with radium from 
August 1915, to December, 1917 
there were 2 under 20 years of age, 
34 from 21 to 30 years, 45 from 31 to 
40 91 from 41 to SO, and 14 were more 
than SO years of age Of this num- 
ber 93 had had previous curettements 
37 had had more than one curette- 
ment, and 56 had undergone other 
pelvic operations In 69 cases there 
were complications that were con- 
sidered as relative, though not in 
every instance absolute contraindica- 
tions to operation There were heart 
lesions in 34 cases, hypertension m 8, 
kidney lesion m 11, obesity in 8, and 
pulmonary tuberculosis in 6 Sev- 
enty-seven of the 175 cases had defi- 
nitely palpable fibroids and it is in- 
teresting to note that 155 of the 175 
patients were married women, and 
that of these only 25 had not been 
pregnant The dosage of radium is 
gauged by the age of the patient, and 
by the presence or absence of a 
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tumor In the young person without 
a demonstrable tumor and when it 
IS desirable to continue menstruation, 
usually one application of 50 mg of 
radium element for from four to six 
hours IS used In older persons in 
whom it IS desirable to stop menstrua- 
tion entirely, it has been found that 
an exposure of SO mg for from ten 
to twelve hours has brought about 
the desired results In cases in which 
large dosage is used, menstruation is 
usually irregular for about t'wo 
months and ceases entirely after the 
second or third month, following the 
lighter exposures, it becomes regular 
and normal in most instances m about 
two months It is the custom in the 
Mayo Clinic not to repeat the treat- 
ment until an interval of three months 
has elapsed Stacy (Minn Med , 
Mar, 1919) 

For its employment special train- 
ing in Rontgen technique is neces- 
sary, but m order to determine the 
indications for such treatment, the 
gynecologist should make the differ- 
ential diagnosis 

Kelly’s utnculoplasty for uncon- 
trollable uterine hemorrhage con- 
sists m a wedge-shaped excision of 
the greater part of the uterus, the 
base of the triangle being situated 
at the tuboutenne junction, while the 
apex lies at the internal os This ex- 
cision leaves a strip of uterine mu- 
cosa on the lateral aspects of the 
uterine cavity which is continuous 
with that of the cervix below The 
two moieties of the uterus are then 
united, first by a series of deep mat- 
tress sutures, then by a continuous 
superficial suture V Bonney (Lan- 
cet, May 13, 1911) 

Hysterotomy is the ideal operation 
for diagnostic purposes, for uterine 
hemorrhage of doubtful origin, to 
differentiate between pregnancy and 
neoplasms resembling pregnancy, 
placenta previa, and toxemia of 
pregnancy, particularly the eclamptic 
type The chief contraindication is 
infection, demonstrated or suspected 


J B Deaver (N Y Med Jour, June 
8, 1912) 

MENOPAUSE 

This critical period in a woman’s 
existence is characterized by a cessa- 
tion of menstrual activity The 
average age of the climacteric is be- 
tween 40 and 45 years, but the time 
varies as widely as does the estab- 
lishment of menstruation, and its 
cessation frequently occurs between 
45 and 50 years 

It may be premature or retarded 
The average duration of the meno- 
pause, or irregularities in menstrua- 
tion, IS about two and one-half jears 

Approximatb Age of Menopause 
Menses besmn at IQth shotdd cease between 50th — 52d 


nth 


•< 

•• 48th— 50th 

12th 

• 


1 

h 

IStlt 

t 

t 

* 44th— 46th 

14tli 



42d-44th 

15th 

M 


40th— 42d 

16th 

• 


38tli— 40th 

17th 



* 36th— 38th 

IStb 



34th— 36th 

19th 

* 


32d —34th 

20th 



30th— 32d 


The writer worked out the above 
table ot ‘ Approximate Ages” as a 
practical working schedule upon which 
to estimate the probable date of the 
menopause as the age limit beyond 
which no w^oman should be allowed 
to go on menstruating without a 
thorough examination 
These figures are intended to rep- 
resent the age limit m healthy women 
only, and \ary widely from the aver- 
ages collected by E Knegar, which 
include all classes of women, regard- 
less of general or pelvic disease 
Among 3700 patients seen by the 
writer in the gynecological depart- 
ments of the Roose\elt Hospital, O 
P D, and the Northern Dispensary, 
there were 278 who had reached or 
passed the menopause, and, of these, 
154 could recall their ages when 
menstruation began and ended Of 
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the latter number, m 73, or 48 per 
cent , the menopause had been de- 
layed beyond the ‘‘approximate age,” 
including 

3 cases of carcinoma uteri an averagfe 

of 

17 cases of flexion version or fixation 
an average of 

15 cases of prolapsed uterus vagina 
and bladder an average of 

4 cases of late recurrence an average 

of 

39 cases a total of 266 years or an 

average of 7 00 years 

Of the same 3700 women, there 
were 484 over 35 years of age, ISO 
having passed the “approximate age” 
by a total of 837 years, or an aver- 
age of S 6 >ears, who were subject 
to one or another form of atypical 
menstruation amply justifying them 
in seeking relief from the burden of 
delayed menopause 

The menopause is “delayed” when- 
ever menstruation is continued after 
the ‘ approximate age,” and this is 
always associated with uterine flex- 
ion, \ersion, fixation, neoplasm, tu- 
bal disease, or syphilis etc A E 
Gallant (Monthly Cyclo and Med 
Bull No\ , 1910) 

In a study of 800 menopause cases 
the writer found marked racial dif- 
ferences Thus Circassians have a 
later menopause than Indians, In- 
dians later than Mongolians, dwellers 
in ’warm climates earlier than those 
in cold climates Exceptions, how- 
ever were noted The Austrian 
women cease menstruating 5 years 
earlier than the Germans, although 
of the same race Persian women 
have a menopause 3 years earlier than 
Armenian women, the women of 
Southern Italy are later than those of 
the North In the 708 cases studied 
the average age was from 45 to 50 
years Cases which started to men- 
struate either very early or very late 
ceased to menstruate early This is 
contrary to the usual impression 
which supposes that very early cases 
continue later Cases with extra pel- 
vic pathology such as diabetes, neph- 
ritis, gout obesity have an average 
age of 47 years Obesity often 


coincides with early menopause and 
hypoactivity of the sex glands Ovar- 
ian cysts induce early climacteric 
Atrophic pelvic organs also induce it 
The impression that early marriage 
produced a late menopause did not 
prove true, the later the marriage the 
later the menopause Unmarried 
women have an early menopause A 
number of pregnancies increase the 
menopause age This is in accord- 
ance with theories of the influence of 
the Graafian follicle The reproduc- 
tive capacity of women is seldom 
used to the full extent and 34 years 
prove to be the average age of ter- 
mination of fertility The later the 
last pregnancy, the later the meno- 
pause Profuse menstruation pro- 
duces a later menopause with milder 
symptoms Severe symptoms are 
usually attendant on an early meno- 
pause Contrary to the usual belief 
a sudden menopause does not pro- 
duce severe symptoms The reverse 
is usually the case K I Sanes 
(Trans Amer Med Assoc , Med 
Record, Aug 10, 1918) 

SYMPTOMS — During this period 
the patient is the subject usually of 
many discomforts, most of them due 
to vasomotoi disturbances, such as 
flushes, sweating, cardiac palpitation, 
headache, melancholia, and neuras- 
thenia Occasionally the symptoms 
are more marked and the patient 
seeks relief for flushing of the face, 
a sensation of intense heat about the 
face and neck , palpitation of the 
heart, spells of weakness or prostra- 
tion so great that she is compelled to 
frequently sit or even he down, the 
flushings, etc , followed by free perspi- 
ration With these there is more or 
less pronounced anemia, mental de- 
pression (sometimes almost amount- 
ing to melancholia), and broken 
slumber 

Some fortunate women, however, 
have an abrupt cessation of the men- 


7 0 years 
6 5 years 
6 2 years 
10 75 years 
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strual flow, and they glide away from 
the menstrual life easily and unevent- 
fully If the menopause is delayed, 
such prolongation of the flow may be 
due to pathological conditions and in- 
vestigation IS indicated 

During the reproductive years, the 
systemic blood-pressure is lowest 
(about 110 mm Hg) immediately 
after a period, gradually rising until 
immediately before the next period, 
when it reaches from 130 to ISO mm 
Hg With the establishment of the 
flow, the pressure gradually subsides 
This process we know to be effected 
by the internal secretion of the ovar>, 
supplemented and balanced by some 
other internal secretions, among them 
probably that of the thyroid Leonard 
Williams (Clinical Jour, Mar 3 
1909) 

There may be a general nervous 
irritability, alterations in personality 
moodiness, and even increased sexual 
desire, In the normal subject the 
disturbances are mild and transitory 
When they are serious and persistent, 
resembling those produced by cas- 
trating young women, they maj be 
looked upon as abnormal, although 
some women may be castrated with- 
out much disturbance of function 
Jung (Deut med Woch Apr 11, 
1912) 

The fact that malignant disease of 
the uterus occurs so frequently dur- 
ing the fourth decade of life makes 
vigilance necessary during the meno- 
pausal period Any postclimactenc 
hemorrhage should be reviewed with 
suspicion and most thorough study 
made of the individual case 

Senes of cases in women of 57 to 
67 years of age who had repeated 
uterine hemorrhages, but refused 
operative treatment for the suspected 
cancer, and after a few months the 
hemorrhages ceased and there has 
been no further disturbance to date 
The women had mostly had metritis 
years before, had borne numerous 
children, and had more or less ptosis 


of the \iscera Cholelithiasis, gout, 
obesity, or heart, or kidney affection 
or a mucous polyp — any of these is 
liable to induce uterine hemorrhage 
after the menopause Dalche (Gaz 
degh Osped , Feb 13, 1912) 

'W hen women apply late with 
inoperable cancers it is because they 
ascribed the hemorrhages observed 
to a natural phenomenon of the 
change of life The laity should be 
taught insistently that the menopause 
IS merely the gradual subsidence of 
menstrual hemorrhages, the losses of 
blood grow less and less and occur 
at longer intervals, any increase in 
frequency or amount should arouse 
alarm as a sign of cancer Lehman 
(Zentralbl f Gynak , Jan 18, 1913) 
While the climacteric is well recog- 
nized in women, it is not so gen- 
erally appreciated that men go 
through a similar readjustment of tis- 
sues, though probably at a later age 
Since at this time the protective 
powers of the body are less acti\e, 
acute illness is attended with more 
than average risk The immediate 
counterpart m man of the ovarian 
changes which take place at this time 
in women is probably to be found in 
the structural alterations which be- 
come established m the prostate 
gland It is not surprising that 
growths of malignant type so often 
date their inception from this period 
of unstable tissue life Most interest, 
however attaches to the chronic ail- 
ments met with at this period of life 
Although each ailment may be con- 
sidered as an entity, they are each re- 
lated to the other and none is really 
self-contained Arteriosclerosis, in- 
terstitial nephritis and diabetes form 
a group frequently seen in men be- 
tween 55 and 63 Guthrie Rankin 
(Brit Med Jour, Jan 18,1919) 

TREATMENT— Treatment of the 
menopause is indicated when the 
symptoms pass the physiological limits 
It should be hygienic, psychothera- 
peutic and symptomatic Rest, with 
regulation of diet and bowels, is indi- 
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cated Bromides and other nerve 
sedatives should be used sparingly 

The psychic disturbances should be 
dealt with sympathetically, but not 
too seriousl>, and patients should be 
impressed with the thought that their 
disturbances are not unnatural and 
will pass over before long, leaving 
them probably better emotionally, 
mentally, and physically than they 
were before It should be made 
quite plain that the menopause is not 
a time of any special danger and 
that the healthy woman has nothing 
to fear from it At the same time 
any deviation from health, either 
local or general, must be carefully 
investigated and treated, without 
being -vaguely relegated to the limbo 
of incidents of the change of life A 
course of ammonium bromide, in 10- 
gram (06S Gm ) doses, three times 
a day, combined with some bitter 
tonic, such as tincture of cinchona, is 
often \ ery useful, both in checking 
flushes and in aliasing nervous irri- 
tability The taking of alcohol in any 
form should be discouraged, as it is 
peculiarly apt at this time to de- 
generate into the insidious practice 
of nipping So many women at the 
menopause suffer from constipation 
and flatulence that special treatment 
should be directed to these points, 
and the tendency to obesity should 
be fought against by encouraging 
exercise and discouraging afternoon 
naps and sitting about all day In 
some cases of artificial menopause 
the distressing flushes can be allevi- 
ated by the administration of ovarian 
extract in S-grain (0 3 Gm ) doses, 
two or three times a day, continued 
for several days at a time Giles 
(Lancet, Feb 12, 1910) 

Purely hygienic measures will m 
most cases largely overcome the 
various ‘"congestive” symptoms at the 
climacteric Physical exercise, espe- 
cially walking, IS very valuable, 
while walking in the open air is to 
be preferred, walking in the house, 
in conjunction with the household 
duties, IS by no means useless For 


the prevention of insomnia the pa- 
tient should be advised never to re- 
tire until at least two hours have 
elapsed since supper time and to walk 
around as much as possible during 
that time The evening meal should be 
light and should not include any meat 
The quantity of fluid taken should be 
reduced to half a pint At other 
meals vegetables and fruit should 
chiefly be taken, especially during the 
“congestive” periods, though well- 
cooked white meats are also per- 
missible Skimmed milk often proves 
more acceptable than whole milk 
As derivative measures, hot foot 
baths, dry cupping, lubbing of the 
congested region with turpentine or 
ammonia Imxment, careful massage, 
and the use of the faradic current are 
of chief value Internal derivation 
by drugs such as aloes is to be 
avoided except in obstinate cases 
Sedation by means of bromides, 
monobromated camphor, or valerian 
IS usetul m all cases where repeated 
nervous attacks occur Asafetida 
may with advantage be given in 
the following combination, originally 
recommended by Debreyne — 

R CamphorcF, 

Asafcetid<B aa gr ij (0 1 Gm ) 
Ext belladonna 

fohorum gr % (0 02 Gm ) 

Ft in pil no j Da tales no lx 
Of these pills, from 2 to 6 may be 
administered daily, where the latter 
number is given, the amount of bella- 
donna in each should preferably be 
reduced one-half Of special value, 
especially m cases of artificially in- 
duced menopause, is the administra- 
tion of dried ovarian substance in 
cachets or tablets each containing 0 1 
Gm (1J4 grains), of these, S may be 
given daily Phcque (Bull med , 
June IS, 1912) 

The extract of corpus luteum has 
been of value in many cases, partic- 
ularly in those of artificial meno- 
pause, but there is no special medi- 
cine that can be absolutely relied on 
at this period This applies as well 
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to organotherapy as it does to other 
agents Ovarian extract is recom- 
mended by some clinicians, corpora 
lutea by others, but the possible 
inertness of some of the preparations 
on the market should not be overlooked 

The writer concludes that control 
of surgical menopause need not be 
sought m the corpora lutea Its 
value is in cases m which the uterus 
and ovaries or uterus alone are re- 
tained McDonald (Jour Amer Med 
Assoc , July 16, 1910) 

Corpora lutea used in 12 cases of 
severe nervous disturbance after bi- 
lateral oophorectomy The nervous- 
ness was relieved in all cases, 
flashes of heat m 2 cases, obstinate 
insomnia m 1 case Capsules of S 
grains (03 Gm ) given t i d, half 
to one hour before meals C A Hill 
(Surg , Gynec and Obstet , Dec , 
1910) 

In surgical menopause the writer 
found that while corpus luteiun ex- 
tract by mouth proved disappointing, 
intramuscularly good results could be 
obtained Hirst (Amer Jour of Ob- 
stet , Apr , 1916) 

There occurs in the majority of 
menopause cases a vacillating hyper- 
tension The diastolic pressure is not 
elevated in proportion to the systolic, 
an increased pulse-pressure thus re- 
sulting The hypertension is ascribed 
to relative oversufHciency of the h>- 
pophysis or adrenals Extract of cor- 
pora lutea from animals in early ges- 
tation gradually restores the blood- 
pressure to normal Carey Culbert- 
son (Surg, Gynec and Obstet Dec 
1916) 

In a case of premature menopause 
coming on after an attack of puer- 
peral fever at 29, pituitary extract 
was begun after 10 or 12 years, and 
soon menstruation returned and gen- 
eral health improved G Jona (Gaz 
degli Osped , Apr 2, 1916) 

Thyroid gland is of distinct value 
when there are signs of hypothyroidia 
Ovarian grafting has been tried with 
apparent success, but considerable 


work IS required to place the pro- 
cedure on a solid footing 

The author describes a group of 
symptoms or signs frequently pres- 
ent at this age period which, while 
falling a long way short of myx- 
edema, indicates a certain degree of 
deficiency of the thyroid secretion 
When this subthyroidic syndrome is 
present he prescribes thyroid gland 
extract with much benefit, but not in 
the usual doses, gram (003 Gm) 
twice a day, possibl> increased, suf- 
fices Ichthyol IS another drug which 
he has learned to place reliance on 
in the treatment of the subjective 
symptoms of the menopause gen- 
erally Leonard Williams (Lancet 
Apr 30, 1910) 

Ovarian extract alone has not given 
\ ery satisfactory results in arti- 
ficial menopause, and should be re- 
served to combat the trophic changes 
— obesity, chronic rheumatism — and 
perhaps for certain cases of con- 
firmed exophthalmic goiter m which 
it has seemed to be of \alue The 
congests e and nervous phenomena 
should be treated with agents re- 
straining the activity of the thyroid 
and adrenals — for the thyroid anti- 
thyroid serum, and for the adrenals 
ipecac, sodium salicylate, opium, and 
ergot In a few special cases thy- 
roid substance and epinephnn, m 
small doses, were employed on the 
principle that small amounts of these 
agents appear sometimes to reduce 
the corresponding function Intelli- 
gently employed these drugs quickly 
relie\e the symptoms T Tuffier and 
A Maute (Presse med No\ 23 and 
27, 1912) 

Ovarian extract is often useless 
The tendency to obesity can be com- 
bated by restricting the number ot 
calories m the food and by diligent 
out-of-door exercise Thyroid ex- 
tract should be tried only under con- 
stant medical super\ision, and it 
should be abandoned at the slightest 
signs of injury of the heart as it may 
bring on heart attacks and even sud- 
den paralysis of the heart Jung 
(Deut med Woch, Apr 11, 1912) 
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Case of ovarian grafting m a young 
woman who had been castrated for 
local causes and who had developed 
within two months the picture of 
acute o\arian insufficiency Ordinary 
treatment having proved unsatis- 
factory, laparotomy was performed 
for the purpose of remedying any 
imperfections resulting from the 
operation Scars were excised, ad- 
hesion resected, and the uterus freed 
from a 'ventrofixation No benefit 
resulted The patient’s psyche now 
began to show impairment The 
healthy ovary from a myoma cas- 
tration was then transplanted into 
the patient’s -vagina It was first 
fixed to the cervix and then buried 
beneath the vaginal mucosa During 
the next few months the patient 
steadily impro-ved up to complete 
reco\ery Engel (Berl klin Woch , 
May 20 1912) 

WiLMER KrUSEN 

A.ND 

Fr\nk C Hammond, 
Philadelphia 

MENTAL DISEASES See Psy- 
choses 

MENTHA , — Two varieties of mint, 
mentha piperita and mentha \iridis, are 
official 

Mentha pipe}ita, U S P, or peppermint, 
consists of Iea\es and tops of Mentha 
pipenta, of the family LabiatTe It has 
an aromatic odor and taste, and contains 
a -volatile oil, from which menthol is 
obtained 

Mentha vuidis, U S P , or spearmint, 
consists of the leaves and tops ot Mentha 
spicata, and also contains a volatile oil 
It is somewhat less powerful than pepper- 
mint 

PREPARATIONS AND DOSE — 

Aqua menthce piperitce, U S P (pepper- 
mint water), contains 1 500 of the oil 
Dose, 2 to 8 fiuidrams (8 to 32 c c ) 

Oleum menthce piperitce, U S P (oil of 
peppermint), contains not less than SO 
per cent of total menthol Dose, 1 to 5 
minims (0 06 to 0 3 c c ) 

Spiritus menthm pipentce, U S P (spirit 
of peppermint), contains 10 per cent 


of the oil Dose, 10 to 30 minims (03 
to 2 c c ) 

Aqua mentha viridis, U S P (spear- 
mint water), contains 1 500 of the oil 
Dose, 2 to 8 fiuidrams (8 to 32 c c ) 

Oleum menthce vindis^ U S P (oil of 
spearmint) Dose, 1 to 5 minims (0 06 to 
03 cc) 

Spintus menthce mudis, U S P (spirit 
of spearmint), contains 10 per cent of 
the oil Dose, 10 to 30 minims (0 3 to 
2 c c ) 

THERAPEUTICS— The bruised fresh 
leaves of peppermint are useful domestic 
remedies for the relief of colic, sick head- 
ache, nausea, etc Peppermint water is 
used as a flavoring agent and to lessen the 
griping effect of certain remedies It is 
a popular remedy for colic and flatulence 
in infants, especially when combined with 
a small dose of sodium bicarbonate (“soda 
mint”) 

The spirit may be used for the same 
purpose in adults The oil may be 
painted over the course of the nerves in 
neuralgia and myalgia, and over the pain- 
ful joints m arthralgia and chronic gout 
Evaporation should be prevented by cov- 
ering with oiled mushn In dental canes 
It acts both as antiseptic and analgesic In 
acute rheumatism the oil may be applied 
to the painful joints and covered with 
cotton and oiled muslin W and S 

MENTHOL — Menthol (mint cam- 
phor) [CgH9(CI'{0(OH)(C3H7)] is a 
btearopten, or secondary alcohol, obtained 
from the essential oil of Mentha piperita 
or other peppermint oils It occurs m 
colorless, a^icular or prismatic, glossy 
crystals having a strong peppermint odor 
It is soluble in alcohol, ether, carbon 
bisulphide, oils, and acetic acid, and is 
slightly soluble in water It melts at 
109 F (43® C ) and volatilizes slowly 
at ordinary temperatures It can be fused 
or compressed into cones or pencils 
Chinese and Japanese oils of peppermint 
are richer in menthol than the official oil 
PREPARATIONS AND DOSES — 
Menthol^ U S P (menthol), is the only 
pharmacopeial preparation Dose, 1 to 5 
grains (0 06 to 03 Gm ) 

Menthol camphoratum, N F (camphor 
— menthol), is an oily fluid produced by 
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tntUfating equal parts of camphor and 
menthol Used externally 

Various unofficial camphor combina- 
tions, all antiseptic and analgesic, have 
come into use — 

Coryfin (koryhn) is the ethylglycolic 
acid ester of menthol, it occurs as a 
limpid, colorless oil, having a faint men- 
thol odor Dose, 3 or 4 drops on sugar 

Loeffler’s solution, mentholated, con- 
sists of menthol, 10 parts, toluol, 34, 
liquor fern chloridi, 4, absolute alcohol, 
60 

Menthol-eucalyptol consists of menthol, 
10 parts,"" eucalyptol, 20, oleum ricini, 
100 Dose, 30 minims (2 c c ), by intra- 
muscular injection 

Menthol-iodol consists of menthol, 1 
part, lodol, 99 It occurs as a powder or 
can be molded into cones or pencils 
Used externally 

Menthol-phenol consists of menthol, 3 
parts, phenol, 1, melted together Used 
externally 

Menthospinn is an acetylsalicylic acid 
ester of menthol, it occurs as a light- 
yellow fluid Dose, 4 grams (0 25 Gm ) in 
capsule 

Validol (menthol valerate), containing 
30 per cent of free menthol, occurs as 
a colorless liquid of the consistency ot 
glycerin, with a mild, pleasant odor, and 
soluble in alcohol, ether, chloroform, and 
oils Dose, 10 to 20 drops on sugar or in 
sweetened wine, as nerve sedative, car- 
minative, and stomachic 

Validol camphoratum, a 10 per cent 
solution of camphor in validol Dose, 10 
to 20 drops on sugar or m wine In odon- 
talgia may be applied to the pulp or in- 
serted on cotton 

PHYSIOLOGICAL ACTION —Men- 
thol in small doses tends, like camphor, 
to stimulate the heart Toxic doses de- 
press It, and also paralyze the central 
nervous system 

In the alimentary canal small doses of 
menthol cause slight local irritation, 
large doses, vomiting 

Externally, menthol depresses the 
nerves of pain and tactile sensation, and 
stimulates those of cold and heat sensa- 
tions These effects, according to the re- 
searches of Joteyko, do not set in simul- 
taneously, but appear in the following 


order 1 Pain 2 Cold 3 Touch 4 
Heat The characteristic cold sensation 
produced is not associated with a fall m 
local temperature, — the superhcial vessels 
being in fact dilated, — but to the excita- 
tion of the nerves of cold sense It is 
onl> when the drug is ^e^> freel> used 
that the heat ner\es are acted upon and 
a sensation of heat and formication re- 
sults (Jote 3 ko) 

THERAPEUTICS— Menthol may be 
used in doses of from 3 to 5 grains (0 2 
to 03 Gm ) m capsules for the relief of 
nervous dyspepsia and diarrhea Validol 
(10 drops') and menthol in doses of 1 or 
2 grams (0 06 or 0 13 Gm ) are useful as 
sedatnes in gastralgia, and likewise in 
flatulence in general, in the indigestion ot 
chlorosis and of early phthisis, m gas- 
tric neurasthenia, in the vonuting of preg- 
nancy, and in cases of gastric ulcer and 
e\en of gastric cancer The^’' are, how- 
ever, contraindicated in the presence of 
acute inflammation of the stomach or 
hemorrhage 

In hysteria and epilepsy \alidol exerts 
a sedatne action Used externally, like 
menthol, coryfin, or menthophenol, it af- 
fords relief m painful and neuralgic 
affections, headache, toothache, insect 
bites, and pruritus, being rubbed or 
painted o\er the affected parts, or ap- 
plied m alcoholic solution or in an oint- 
ment One dram (4 Gm ) of menthol 
may be dissohed m 4 ounces (125 c c ) of 
soap liniment for external use Mentho- 
spinn and camphor-menthol ma> be simi- 
larl 3 ^ used, applied with a camel-hair 
pencil The pain and itching of herpes 
zoster and urticaria can trequently be re- 
lie\ed by the application of a 5 per cent 
ointment of menthol 

Menthol is gi\en internall 3 for the 
relief of hemicrania, intraorbital neuralgia, 
cephalalgia, sciatica, and rheumatism m 
doses of from 4 to 10 grams (0 25 to 0 65 
Gm ) 

Menthol, or camphor-menthol, may be 
used as a depletant to the mucous mem- 
branes of the nose or throat It causes a 
contraction of the local blood-vessels 
which, unlike the action of cocaine, is not 
followed by increased dilatation D s- 
solved in oil (1 80), or in liquid petrola- 
tum (1 100), It may be used in a spray 
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for the relief of acute coryza and the nasal 
symptoms of hay fever \ mixture of 
menthol and ammonium carbonate may 
be used for the same purpose, inhaled 
from a wide-mouthed bottle or an inhal- 
ing tube 

Leroux, Lublmski, Mayet, and others 
have observed alarming dyspnea and suf- 
focation follow the use of menthol in the 
noses and throats of infants They advise 
Its omission from infantile therapeutics 
In ozena, hypertrophic rhinitis, pharyn- 
gitis, etc , camphor-menthol, menthol- 
lodol, and menthol-phenol will yield good 
results, used in a spray of a 1 to 4 per 
cent solution in liquid petrolatum In- 
halations of menthol \olatilized by the 
addition of hot water ha\e been used with 
ad\antage in bronchial asthma 
In diphtheria Loeffler's mentholized 
solution IS used to remove and pre- 
\ent the formation of false membrane 
It IS applied on a cotton pledget every 
three hours to the mucous membrane, 
pre\iousl> dried off with cotton 
Intralar> ngeal injections of 10 or IS per 
cent solutions ot menthol ha\e been used 
in pulmonary tuberculosis and in ulcera- 
tions of the larynx Deep injections into 
the gluteal muscle'^ ot menthol-eucalyptol 
ha\e been used with bcneht in lung affec- 
tions marked with abundant or putrid ex- 
pectoration, and in pulmonar> phthisis 
The menthol preparations hue found 
favor in the treatment ot painful wounds, 
cspeci illy in the case of mcnthol-iodol, 
w Inch Is odorless and non-irntating and 
mav be used as a dusting powder or in an 
ointment 

Mentholized oil (10 to IS per cent) has 
been recommended in the treatment of 
furuncle ot the external auditory canal 
and of diffuse swelling of the wall of that 
canal In chronic otitis media mentho- 
lized oil (5 to 10 per cent ) is valuable as 
a mild antiseptic for the interior of the 
tympanum 

Equal parts of chloral and menthol 
form, upon trituration, an oily substance 
which IS mildly countenrritant and anes- 
thetic 

Squibb’s solution for local anesthesia, 
which IS used m an ordinary hand 
spray, consists of menthol, 2 parts, 


chloroform, 20, ether, 31 The effect lasts 
five minutes 

Mentholization of the air passages be- 
fore, during, and after etherization has 
been suggested by Briggs, who asserts 
that anesthesia is more rapidly induced, 
with absence of cough, suffocation, and 
preliminary excitement, and less post- 
operative nausea and vomiting One fiui- 
dram (4 c c ) of peppermint oil, or a SO per 
cent alcoholic solution of menthol, is 
poured on to the inhaler and, after 6 good 
inhalations, etherization is begun 

W and S 

MERCURY —Mercury, hydrar- 
gyrum, or quicksilver is a lustrous, 
bluish-silver-white liquid metal, which, 
though occasionally found in its pure 
state, IS usually obtained from native 
chloride or sulphide It is also found 
in amalgamation with silver The 
sulphide, called native cinnabar, is 
mainly obtained in the mines of Al- 
maden. Spam, and of New Almaden, 
near San Jose, California The vari- 
ous processes through which it is iso- 
lated are all based upon distillation 
Mercuiy is devoid of odor or taste 
Its specihc gravit> is 13 535 times 
that of water At — 39 4° C ( — 38 9° 
F ) It congeals into a malleable solid, 
and when exposed to a temperature 
of 357° C (675° F ) boils, turning 
into a colorless vapor It volatilizes 
spontaneously to a less extent, how- 
ever, at all oidinaiy tempeiatures 
It IS soluble m nitric acid and in 
boiling sulphuric acid 
PREPARATIONS AND DOSE 
— The official preparations of mer- 
cuiy may appropi lately be classified 
in several distinct groups, as follows 
A Metallic Mercury 
Hydrargyrum, U S P (mercury) 
[Hg], IS not less than 99 9 per cent 
pure 

Hydrargyrum cum creta, U S P 
(mercury with chalk, gray powder). 
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made from 38 parts of mercury, 10 
parts of clarified honey, 57 parts of 
prepared chalk, and a small amount 
of water The finished product con- 
tains 38 per cent of mercury, and 
occurs as a light-gray, smooth pow- 
der with a slightly sweetish taste 
Dose, in adults, 4 grains (0 25 Gm ) , 
in children, to 2 grains (003 to 
0 12 Gm ) 

Massa hydrargyn, U S P (mass of 
mercury, blue mass), made from 33 
parts each of mercury and honey of 
rose, 10 parts of licorice, 15 parts of 
althea, and 9 parts of glycerin Trit- 
uration IS continued until the mer- 
cury (33 per cent ) globules are no 
longer visible under a microscope 
magnifying 10 diameters Dose, 1 
to 10 grains (0 06 to 0 6 Gm ) , official 
average dose, 4 grains (0 25 Gm ) 

Ungtientum hydrargyn, U S P 
(mercurial ointment), made from 50 
parts of mercury, 2 parts of oleate of 
mercury, 23 parts of prepared suet, 
and 25 parts of benzoinated lard 
Trituration is continued to the same 
point as for blue mass Used exter- 
nally 

Unguentum hydrargyn dtlutum, U S 
P (blue ointment), made by mixing 
67 parts of mercurial ointment with 
33 parts of petrolatum, and therefore 
containing 33 per cent of mercury 
Used externally 

Emplastrum hydrargyn, U S P 
VIII (mercurial plaster), made by tri- 
turation of 30 parts of mercury with 1 
part of oleate of mercury, 10 parts of 
hydrous wool-fat, and 59 parts of lead 
plaster Used externally 

B Oxides of Mercury 

Hydraigyn oxtdum flavum, U S P 
(yellow mercuric oxide, yellow pre- 
cipitate) [HgO], made by precipita- 
tion of 10 parts of corrosive mercuric 


chloride, dissoh ed in 100 parts of dis- 
tilled water, with 4 parts of sodium 
hydroxide, dissolved in 100 parts of 
distilled water It occurs as an orange- 
yellow, heav)-, impalpable powder, with 
a somewhat metallic taste, darkening 
on exposure to light, almost insoluble 
in water, insoluble in alcohol, but 
soluble in diluted hydrochlonc or nitnc 
acid, forming colorless solutions Used 
externally 

Hydra} gyt i oxidiim riihrnm,U S P 
(red mercuric oxide, red precipitate) 
[HgO], occurimg in hea\y, orange- 
red scales or powder, with a some- 
what metallic taste, with the same 
solubilities as the preceding Used 
externally 

Oleatum hvdiargyri, \J S P (oleate 
of mercury, mercuric oleate), made 
by triturating 25 parts of yellow mer- 
curic oxide in 25 parts of water, add- 
ing 70 parts of oleic acid, mixing 
thoroughly, and warming to evap- 
orate the water, enough oleic acid is 
then added to make 100 parts It 
contains 25 per cent yellow mercuric 
oxide, IS of firm butter consistence, 
and of a yellow color The 5, 10, and 
20 per cent oleates of mercury can 
be prepared from the official (U S 
P ) by diluting the same with oleic 
acid 

Uriguiiitiwi hydrargyii ortdi fiazn, 
U S P (ointment of y ellow mei curie 
oxide), made by trituration of 10 
parts of the yellow oxide with 10 
parts ot water and 40 parts each of 
hydrous w ool-fat and petrolatum Used 
externally 

Ungneyitum hydrargyrx oxidi rubri, 
N F (ointment of red mercuric 
oxide), made m a manner similar to 
the preceding, and likewise contain- 
ing 10 per cent of the mercury oxide 
Used externally 
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C Ammoiuated Mercury 

Hydra} gyrum ammoniatum, U S P 
(ammoiuated mercury, white pre- 
cipitate) [HgNH 2 Cl], made by pour- 
ing a 5 per cent solution of corrosive 
mercuric chloride into ammonia 
water, and collecting, washing, and 
drying the precipitate It should 
contain not less than 78 per cent 
nor more than 80 per cent of metallic 
mercury and occurs in white pieces 
or powder, with an earthy and after- 
ward styptic and metallic taste, in- 
soluble in water or alcohol, but read- 
ily soluble in warm mineral acids 
and in a cold solution of ammonium 
carbonate It is decomposed on pro- 
longed washing wuth water Used 
externally 

Unguentiun hydrargyn ammontatt, 
U S P (ointment of ammoniated 
mercur}-), made from 10 parts of 
ammoniated mercury, 50 parts of 
white petrolatum, and 40 parts of 
hydrous wool-fat Used externally 

D Nitrates of Mercury 

Liquor Iiydraigyii nitiatis N F 
(solution of mercuric nitrate) made 
from 40 parts of red mercuric oxide, 
45 parts of nitiic acid, and IS parts of 
distilled water It contains about 60 
per cent of mei curie nitrate [Hg- 
(NO„) j] and 11 pei cent of free 
nitric acid, and occurs as a clear, 
nearly colorless, neavy liquid, with a 
faint odor of nitric acid Used ex- 
ternally 

Unguentum hydrargyn mtratis, U S 
P (ointment of mercuric nitrate , 
citrine ointment), made by heating 
760 parts of lard to 105'’ C , and grad- 
ually adding 175 parts of nitric acid 
in a portion of which 70 parts of mer- 
cury have been dissolved It is not 
a stable preparation, and should be 
freshly prepared Used externally 


E Iodides of Mercury 

Hydrargyn lodidum flavum, U S P 
(yellow mercurous iodide , green iodide 
of mercury , mercury protiodide or pro- 
toiodide) [Hgl],made by preparing a 
solution of mercurous nitrate with 
nitric acid and mercury, precipitating 
It with a solution of potassium iodide, 
and washing and drying the precipi- 
tate It occurs as a bright-yellow, 
amorphous, tasteless powder, darken- 
ing on exposure to light through 
decomposition into mercury and mer- 
curic iodide It IS almost insoluble 
m water, and wholly insoluble in al- 
cohol or ether Dose, ^ to gram 
(0 (X)8 to 0 03 Gm ) , official average 
dose, % gram (0 012 Gm ) 

Hydiai gyn wdidum rubrum, U S P 
(red mercuric iodide, mercury bm- 
lodide) [Hgl 2 ], made by pouring 
solutions of corrosive mercuric chlo- 
ride and potassium iodide simulta- 
neously into distilled water, and col- 
lecting, washing, and drying the 
precipitate It occurs as a scarlet-red, 
amorphous, tasteless powder, almost 
insoluble in water, soluble in 116 
parts of alcohol and in 85 parts of 
ether, it is also soluble m solutions of 
the iodides, mercuric chloride, sodium 
thiosulphate, and hot solutions of the 
alkali chlorides Dose, ^2 to j/g grain 
(0 002 to 0 008 Gm ) , official average 
dose, 34o gram (0 003 Gm ) 

Liquor arseni et hydrargyn lodidi, U 
S P (solution of arsenous and mer- 
curic iodides , Donovan's solution) 
For composition, see Arsenic Dose, 
1)4 minims (01 cc) 

Liquor hydrargyn et potassii lodidi, 
N F (solution of mercuric and po- 
tassium iodides , Channing’s solu- 
tion) , contains 1 per cent of red mercu- 
ric iodide and 0 8 per cent of potas- 
sium iodide Dose, 3 minims (0 2 c c ) 
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F Chlorides o£ Mercury 

Hydra/rgyrv chlondum corrostvum, U 
S P (corrosive mercuric chloride, 
mercuric chloride, bichloride of mer- 
cury, corrosive sublimate) [HgCl 2 ], 
occurring in heavy crystals or crystal- 
line masses, with an acrid and persist- 
tent metallic taste, soluble in 13 parts 
of water, in 3 parts of alcohol, and in 

14 parts of glycerin Dose, )4oo to % 
grain (0 0006 to 0 02 Gm ) , official 
average dose, gram (0 003 Gm ) 

Hydrargyri chlondum mite, U S P 
(mild mercurous chloride, mercurous 
chloride, calomel) [HgQ], occurring 
as a white, impalpable powder, 
becoming yellowish on trituration 
under strong pressure, tasteless, and 
insoluble in water, alcohol, ether, or 
cold dilute acids Dose, to 10 
grains (0015 to 06 Gm ) , official 
laxative dose, 2 grains (0125 Gm), 
and alterative dose, 1 grain (0 065 
Gm) 

Pilulce catharticce composUce, U S P 
(compound cathartic pills), each con- 
taining 1% grains (008 Gm ) of com- 
pound extract of colocynth, 1 grain 
(0 065 Gm ) of calomel, % gram 
(002 Gm ) of resm of jalap, and %. 
gram (0 015 Gm ) of gamboge Dose, 
2 pills 

G Salicylate of Mercury 

Hydrargyn sahcylas, U S P (basic 
mercuric salicylate) [C 6 H 4 COOHg], 
occurring as a white powder, contain- 
ing 54 to 59 5 per cent of mercury It 

15 nearly insoluble in water or alcohol, 
but dissolves in a warm solution of 
sodium chloride and in dilute alkalies 
Dose, Yso to % grain (00012 to 002 
Gm ) Official average dose, %5 gram 
(0 004 Gm ) 

Pulvis hydrargyri chloridi mitis et 
jalapse, N F (powder of mild mer- 
curous chloride and jalap), a mix- 
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ture of 1 part of calomel with 2 of 
jalap Dose, 10 grams (0 6 Gm ) 
Lotio flava, N F (yellow wash), 
made by dissolving 3 parts of mercuric 
chloride in 40 parts of boiling water 
and adding lime-water to make 1000 
parts Used externally 

Lotio nigra, N F (black wash), 
made by dissolving 88 parts of mild 
mercurous chloride in 40 parts of 
water and adding enough lime-water 
to make 1000 parts Used externally 
In addition to the above prepara- 
tions, the following unofficial com- 
binations of mercury are in use — 
Mercuric benzoate [Hg(C 7 H 502)2 
-I-H 2 O], occurring in white crystals, 
insoluble m water, slightly soluble in 
alcohol, and easily soluble in solu- 
tions of sodium chloride or am- 
momum benzoate Dose, )42 to % 
gram (0002 to 0 012 Gm ) , may be 
given hypodermically 

Mercuric cyanide [Hg(CN) 2 ], oc- 
curring m colorless prisms with a 
bitter taste, darkened by light, and 
soluble m w ater and alcohol Less 
irritating than mercuric chloride 
Dose, to % grain (0002 to 0012 
Gm ) Also used externally in 001 
per cent solution 

Mercuric oxy cyanide [HgO Hg- 
(CN) 2 ], occurring as a white, crystal- 
line powder, soluble in hot water 
Used externally as antiseptic in 0 2 
to 2 per cent solution 

Mercury subsulphate (basic mer- 
curic sulphate, turpeth mineral) 
[HgS 04 ^HgO], occurring as a heavy, 
lemon-yellow powder, almost taste- 
less, partially soluble in water, and 
soluble in acids Dose, as alterative, 
M to gram (0 015 to 003 Gm ) , as 
emetic, to 3 gr (0 1 to 02 Gm ) 
Mercuric succmimide (or imido- 
succinate) [Hg(C 2 H 4 C 2 O 2 N) 2 ], oc- 
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curringf as a white, crystalline powder, 
soluble m 50 to 75 parts of cold 
water, and in 25 parts of water with 
the aid of heat Dose (hypodermic- 
2 ihy), Vs to % grain (0 012 to 0 2 Gm ) 
INCOMPATIBILITIES — Mer- 
curic chloride is incompatible with 
alkaloids, alkalies, lime-water, and 
soap A small quantity of green soap 
is sufficient to destroy a large basin- 
ful of bichloride solution Carbo- 
nates, silicates, and sulphates, such 
as occui in natural waters, also de- 
compose mercuric chloride (Bastedo) 
MODES OF ADMINISTRA- 
TION — The several methods of ad- 
ministration of meicury, particularly 
in syphilis, may be enumerated as fol- 
lows (1) oral, ( 2 ) intramuscular, 
(3) inunction, (4) intravenously, (5) 
by the respiratory tract — (a) mask, 
( 6 ) chest protector, (c) plaster, ( 6 ) 
suppositories, (7) fumigation, ( 8 ) 
baths (Freshwater) B 3 - mouth the 
preparations generally used are the 
protiodide, the biniodide, the bichlo- 
ride in admixture with iiotassium 
iodide (forming the bimodide), and 
in children mercury with chalk The 
disadvantage of oral administration is 
the special tendency to gastroenteric 
disturbance upon prolonged treatment 

Addition of glycerin will keep 
mercuridl pillt> from drying up The 
author combines opium and guaiac 
with the mercury and glycerin, to 
increase the tolerance of the intes- 
tines for the mercury, using % grain 
(0 01 Gm ) of bichloride of mercury, 
% gram (0 02 Gm ) of extract of 
opium, and % gram (0 04 Gm ) of ex- 
tract of guaiac, with glycerin enough 
to make 1 pill Two or three of these 
pills are ordered daily, before or dur- 
ing meals, if the patient tolerates 
the mercury the dose may be in- 
creased to 6 a day, if required Mar- 
tinet (Presse med, Nov 9, 1907) 


For the routine treatment of syph- 
ilis intramuscular injection is by 
many considered best, being most 
convenient, cleanly, and exact In- 
jections of mercury bichloride are, 
however, decidedly painful and irri- 
tating to the tissues, though the pain 
may be diminished by addition of 
sodium chloride or some local anes- 
thetic to the solution Mercuric 
salicylate acts less harshly on the tis- 
sues than the chloride, not being fol- 
lowed usually by scarring or abscesses 
(Montgomery) It is generally given 
in liquid paraffin in 10 to 20 per cent 
strength, and in doses of to 1 J 4 
grains (003 to 0 1 Gm ), injected into 
the buttock once a week or oftener 
The more soluble mercuric benzoate 
is also a good preparation, though it 
is more rapidly absorbed and must 
therefore be given at shorter inter- 
vals, eg, on alternate days Other 
relatively non-irntant preparations of 
mercury suitable for intramuscular 
injection are the albuminate (kept in 
solution by means of sodium chloride 
or carbonate), the cyanide, and the 
thymolacetate Injections of insol- 
uble preparations suspended in oil, 
eg, calomel, yellow oxide, or metallic 
mercury (as a 50 per cent suspension 
in hydrated wool-fat), are also in use, 
though with such preparations there 
IS some danger of temporary non- 
absorption, with later possibly sud- 
den absorption of a large quantity, re- 
sulting in marked mercurial intoxica- 
tion Proper depth of injection — 
always well through the fatty tissues 
— is an important point in the avoid- 
ance of local irritative or necrotic 
effects 

Mercury salicylate may be ren- 
dered sufficiently soluble to afford a 
satisfactory hypodermic solution as 
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follows Heat 1 Gtn (15 grains) of 
mercury salicylate with 2 Gm (30 
grains) of sodium chloride and 35 
c c of water on a water-bath, stirring 
until dissolved Then add hot water 
to make 250 c c (J4 pint) This solu- 
tion will remain clear on cooling, it 
may be filtered if necessary Five 
c c (80 minims) of this solution rep- 
resents 002 Gm ()^ gram) or the 
average dose of the salt Mercury 
salicylate is often prescribed in oily 
mixtures, but, as it is not soluble in 
oils. It IS merely suspended in them 
(Merck’s Archives, April, 1911 ) 
Equal parts of quinine and urea 
hydrochloride, 2 per cent, and mer- 
curic chloride, 2 per cent , both dis- 
solved in distilled water, when heated 
to the boiling point and mixed, form 
a clear solution The solution should 
be injected warm Stronger solu- 
tions have a tendency to cause local 
induration C M Watson (Jour 
Amer Med Assoc , June 3, 1911) 

Red mercuric iodide with an equal 
amount of potassium iodide can be 
given intravenously It is very little 
if any more toxic than mercuric chlo- 
ride, safer for intravenous use and 
a stronger germicide Rowe (Jour 
Lab and Clin Med , Apr 1918) 

The inunction method, though in 
general highly efficient, is less pre- 
cise than the intramuscular use of 
soluble mercurials, and, besides soil- 
ing the clothing, is apt to irritate the 
skin The procedure consists m rub- 
bing thoroughly 10 to 30 grains 
(0 6 to 2 Gm ) of mercurial ointment, 
frequently diluted one-half, into the 
inner surface of the thighs, on the 
chest, the back, and the abdomen, 
daily or on alternate days The 
oleate of mercuiy (unofficial), or the 
ointment of ammoniated mercury 
(more irritating), is also at times 
employed Previous free diaphoresis 
hastens the absorption of the mer- 
cury According to Juliusberg, mer- 
cury administered by inunction act- 
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ually enters the system, chiefly through 
the respiratory tract 

The intravenous method, as now 
usually carried out, consists in the 
daily introduction, under rigid asepsis, 
into a vein of the arm of a 1 per cent 
solution of cj anide of mercury to the 
amount of 20 minims (1 25 c c ) The 
method is painless, and is ad\ised in 
persistent headaches in the secondary 
stage of S 3 rphihs, for specific af- 
fections, and m general where other 
methods fail Its utility has been 
diminished as a result of the intro- 
duction of salvarsan 

Introduction of mercury by the re- 
spiratory route IS sometimes effected 
by the use of a mask, made of flexible 
wire covered with two layers of 
gauze, impregnated with 2 drams 
(8 Gm ) of metallic mercury The 
mask IS worn for six weeks during 
sleep, and is renewed every ten days 
Blaschko causes mercury to be in- 
haled through the wearing of the so- 
called ‘ mercohnt bib,” fitting over 
the chest and back and consisting of 
cotton impregnated with a 90 per 
cent mercurial ointment The bib is 
worn continually until it begins to 
turn white, when a new one is ob- 
tained Treatment by mercurial plas- 
ters, including the French “emplatre 
de Vigo,” IS unsatisfactory, except 
for the local treatment of certain 
syphilides (Freshwater) 

Description of an improved tech- 
nique for mercurial treatment by 
direct inhalation, in which air is 
heated by an alcohol lamp, and, pass- 
ing over amorphous mercury, is con- 
veyed to the nose by a tube and 
small cap fitting over the nose alone 
and held in place with a head-band 
The amount of mercury to be in- 
haled can be exactly measured, the 
patient can read and be comfortable 
while taking his hour courses of m- 
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halation None of the fumes get 
mio the mouth and there is no dan- 
ger of stomatitis The patients 
rapidly acquire the ruddy aspect of 
health and gam in weight, while the 
influence on the manifestations of 
the syphilis appears more radical 
than with any other treatment The 
fumes pass directly into the arteries 
by this method This is of paramount 
importance, as syphilis seems to at- 
tack the vascular system pre-emi- 
nently Engelbreth (Ugeskrift for 
Laeger, May 30, 1912) 

Suppositories of mercury may be 
formulated thus Gray oil (French), 
40 per cent, 0075 cc (1^ minims), 
cacao butter, 4 Gm (1 dram) A 
suppository may be used nightly for 
a month, an intermission of a week 
being then made, before another 
month of treatment is begun 

New method of administering mer- 
cury by utilization of the preputial 
sac Marked success was obtained 
by this method The author employs 
1 dram (4 Gm ) of mercurial oint- 
ment mixed with sufficient cacao 
butter to make a small pastille, or 
the mixture ma> be molded into 
elongated rolls The foreskin is re- 
tracted, the pastille or roll placed in 
the coronary sukus, and the foreskin 
brought forward again In four 
hours the drug has been completely 
absorbed The method was tried 
in 40 patients -without the slightest 
local irritation in any Milian (Jour 
de med et de chir , Jan 25, 1910) 

In nervous lesions followed on late 
syphilis, eg, tabes, the inunction 
treatment is as a rule more satisfac- 
tory than the intramuscular, the re- 
sults being sometimes marvelous 
Treatment by the mouth should be 
earned out only when it is not pos- 
sible to give injections or inunctions. 
It is certainly often useful to give 
mercury by the mouth between the 
routine courses of injection The in- 
travenous method is better let alone 
except in very severe cases in which 
other means have failed, and m acute 


lesions of the ophthalmic apparatus 
in which there is danger of loss of 
sight The “mask** is the most satis* 
factory method of introducmg Haet- 
cury by respiration? it is very suit- 
able as an alternative method to oral 
administration The “mercurial bib” 
IS very suitable for children Sup- 
positories offer a good alternative 
method and may be used off and on 
for a long time, they are par excellence 
the simplest method of giving mer- 
cury secretly when it is necessary 
Freshwater (Lancet, Aug 10, 1912) 

Mercurial fumigation is practised 
by having the patient sit on a chair, 
covered fiom the shoulders down to 
the floor with a blanket, and volatiliz- 
ing 20 grains (1 25 Gm ) of calomel 
under the chair by means of an 
alcohol lamp This method is no 
longer much used, except locally for 
the tieatment of superficial lesions 
Baths can be given with a solution 
of 1 dram (4 Gm ) each of meicuiy 
bichloride and diluted hydrochloric 
acid in 30 gallons (120 liters) of 
water, or with a solution of 1 dram 
(4 Gm ) of mercury bmiodide and 2 
drams (8 Gm ) of sodium chloride, in 
the same amount of watei (Fresh- 
water) The results aie not suffi- 
ciently satisfactoiy to lendei this 
method a valuable one 

Local fumigation by means of a 
calomel fumigator cannot be too 
highly praised The results obtained 
in chronic ulceration, mucous plaques, 
and specific onychia are at times 
quite remarkable The fumigator con- 
sists of a glass tube about 10 inches 
long, pointed at one end and provided 
with bellows at the other In the 
middle the glass is blown out into a 
bulb A small alcohol lamp hangs 
on the glass tube so that the flame 
can play just under the bulb In the 
bulb IS placed 10 grains (0 6 Gm ) of 
calomel, which, vaporized, is blown 
on to the affected part D Fresh- 
(Lancet, Aug 10, 1912) 
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CONTRAINDICATIONS — The 

use of mercury is by some considered 
contraindicated in nephritis, except if 
of syphilitic nature, likewise, after 
the sixth month of pregnancy Where 
the resistance of the body is lowered 
by chronic disease or cachexia, it 
IS also generally considered con- 
traindicated, as chronic poisoning is 
then readily induced Busch advises 
against its use in the presence of 
Addison’s disease S K Smith has 
called attention to the danger of ad- 
ministering mercurials to feeble old 
persons with septic mouths, in such 
cases dangerous salivation may ensue 
from even single doses of calomel or 
blue pill 

PHYSIOLOGICAL ACTION — 
Externally, mercury produces effects 
which depend upon its property ot 
combining with proteins to form an 
albuminate The life of the tissues 
or cells thus acted on is necessarily 
destroyed, hence the antiseptic value 
of mercurial compounds The albu- 
minate of mercury is peculiar in be- 
ing soluble in an excess of protein, 
and this favors deep penetration and 
a well-marked corrosive action on the 
part of the mercurial compounds 
An especial affinity of the mercury 
ion for the amino compounds com- 
prised in the protein molecule has 
been held to account for its relatively 
high corrosive power 

The power of mercury as an anti- 
septic in certain instances is illus- 
trated by the fact that corrosive sub- 
limate will retard the growth of some 
bacteria and kill protozoa in a 1 1,- 
000,000 solution and will inhibit the 
anthrax bacillus in blood containing 1 
part in 8000 of it Yet it has become 
evident that too general a reliance 
has been placed on the germicidal 


value of this compound According 
to Geppert, anthrax spores can be 
placed in a 1 per cent solution of 
corrosive sublimate for hours and 
yet develop when the mercurial has 
been washed away This is because 
the action of the salt is a superficial 
one, It lacks penetrating power 

Brought into contact with the skin, 
corrosive sublimate in crystals or 
strong solution is capable of causing 
a deep caustic action followed by 
sloughing Weak solutions, if long 
enough in contact, cause roughening 
and discoloration, or even a derma- 
titis Insoluble mercurials may also 
induce local irritation if rubbed into 
the skin Mucous membranes are 
easily corroded by mercury bichlo- 
ride, and when it is injected subcu- 
taneously or intramuscularly severe 
pain IS produced Insoluble mer- 
curials, because of slower absorption, 
are more likely to lead to abscess for- 
mation, followed by scarring, than is 
corrosive sublimate itself 

General Effects — Nervous System 
— In acute mercurial poisoning no 
symptoms of direct nervous involve- 
ment are, as a rule, manifest, but in 
chronic poisoning tremor, hallucinations, 
muscular weakness, and partial anes- 
thesia betoken some degree of nervous 
interference 

Circulation — ^The heart muscle and 
vascular tone are depressed only by 
toxic doses of mercurials Injected 
subcutaneously, large amounts of 
corrosive sublimate cause a gradual, 
and when injected intravenously a 
more sudden, fall in blood-pressure 
The changes in the pulse in the aver- 
age case of acute mercurial poison- 
ing are ascribed by Cushny rather to 
shock and collapse than to a direct 
effect of the drug on the heart 
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Alimentary Tract — Mercurials ap- 
pear to exert a rather special action 
on the salivary and oral mucous 
glands, causing, when pushed, pro- 
fuse discharge of a mercury-laden, 
irritating saliva with a metallic taste, 
and a stomatitis which may eventuate 
in the formation of ulcers 

Alterations produced in the parotid 
glands by mercury or its salts are 
essentially degenerative, and vary, 
according to the method of adminis- 
tration and duration of action of the 
poison, from mere tumefaction of the 
glandular epithelium to its death and 
disintegration Deposition of mer- 
cury in the glands is constant only 
when the organism is saturated with 
the poison and when the principal 
eliminating organs are no longer able 
to deal with the amount of it pres- 
ent E Giani (Lo Sperimentale, vol 
Ixvi, No V, 1913) 

The stomach and small intestine, 
with the contained digestive fer- 
ments, are relatn ely little influenced 
by mercury The cecum and colon, 
on the other hand, appear to be very 
susceptible to its action and respond 
quickly to ingestion of an excess of 
the element by h\peremia and swell- 
ing of the mucous membrane, fol- 
lowed by necrotic changes, ulcer for- 
mation, dysenteric symptoms, and, 
possibly, perforation 

Mercurials ingested in small amounts 
induce purgation, pi esumably by 
direct irritation of the intestinal 
walls The insoluble pieparations 
are thus employed, as irritation of the 
stomach is thereby avoided, and the 
local effects are not developed until 
the diug reaches the intestinal epi- 
thelia, for which it has special affinity, 
partial dissolution of the mercurial 
preparation being then probably ef- 
fected The green stools not infre- 
quently associated with calomel pur- 


gation are believed to arise not 
through an action of the drug in in- 
creasing the flow of bile, — which ef- 
fect has been shown not to occur, 
— ^but through its an tip utref active 
action, the bile being, therefore, pre- 
served from bacterial decomposition, 
as well as hastened in its passage 
through the alimentary tract 

Two rabbits were enclosed in a 
partitioned box, rabbit A breathing 
only the fresh outside air, rabbit B 
only some mercury laden air within 
the box A large depilated area on the 
back of rabbit A was rubbed with a 
mercurial ointment The experiment, 
repeated five times, proved that ab- 
sorption of mercurials applied by in- 
unction IS through the skin rather 
than through the lungs An oint- 
ment of calomel was shown to be 
more rapidly absorbed than the com- 
mon blue ointment and had the advan- 
tage of not being dirty and staining 
the clothing The formula used was 

H\d>argyri chloridi 
mitis 45 gr (3 Gm ) 

I anolun IS gr (1 Gm ) 

Adipti bcnzomati 30 gr (2 Gm ) 

For each inunction Schamberg, Kol- 
mer Raiziss and Gavron (Jour Amer 
Med Assoc , Jan 19 1918) 

Kidneys — Diuresis is a frequent ef- 
fect of moderate doses of calomel, 
especially in cases of cardiac dropsy 
The extent of diuresis tends to vary 
inversely with that of purgation Wel- 
lander has shown that the elimination 
of mercury through the kidneys is at- 
tended by more or less temporary irri- 
tation when the drug is administered 
for some time, and Furbnnger asseits 
that syphilitics under mercurial treat- 
ment frequently develop nephritis, from 
which, however, recovery tends always 
to occur upon cessation of the drug 
At least, albumin and casts are often 
found in the urine of mercury-treated 
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syphilitic patients According to some, 
these findings are less frequent m those 
given injections of soluble mercurials 
than in those given insoluble salts sub- 
cutaneously or treated by inunction 

The evident renal irritant property 
of mercurials would tend to suggest 
that the diuretic action of calomel is 
due to direct irritation of the kidney 
cells Some believe its effect, how- 
ever, due rather to the relief of 
splanchnic — including renal — conges- 
tion through the remo\al of fluid b> 
the bowels consequent on purging 

In toxic amounts mercurials lead to 
changes m the renal tissues, anuria 
frequently resulting These changes 
consist in necrosis of the epithelium 
of the convoluted tubules, accom- 
panied by diffuse congestion of the 
organ and, if the process be long 
enough continued, by degeneration of 
the glomeruli and fibrosis A pecul- 
iar feature is the not infrequent dep- 
osition of calcium phosphate in the 
injured convoluted tubules 

Blood — Wilbouchewitch showed that 
large doses of mercury caused a re- 
duction in the number of red blood- 
corpuscles, while small doses pre- 
vented their destruction When, 
however, small doses were adminis- 
tered during too prolonged a period, 
anemia was again observed Keyes, 
in a series of experiments, further 
demonstrated that small doses of 
mercury not only arrest the destruc- 
tion of corpuscles due to syphilis, but 
actually cause an increase, which stead- 
ily progresses until the normal is 
attained 

Large doses, on the contrary, 
exert an opposite influence, be- 
ing distinctly debilitating Robin, 
acting on these conclusions, found 
that m syphilitic or non-syphilitic 


subjects, and in whate\er way ad- 
ministered, mercury alwaj s caused 
an increase of blood-corpuscles, pro- 
vided an intercurrent gastric disordei 
were not present or the untoward 
effects of the drug — sali\ ation, etc — 
were not produced The onset of 
these disorders marked the begin- 
ning of an hypoglobulia, or decrease 
in the number of corpuscles Kupfer- 
wasser found that in the blood of 
healthy subjects the proportion of 
young leucocjtes is considerably in- 
creased and that of old leucocjtes 
considerably diminished by mercury 
The blood of syphilitics, on the other 
hand, reacts to mercury by a con- 
siderable diminution in the propor- 
tion of young and a corresponding 
increase in that of old leucocytes 
This reaction is independent of the 
stage of the disease, and takes place 
whether there are at the time syph- 
ilitic manifestations or not, and also 
whether the patient has or has not 
previouslv been subjected to treat- 
ment by mercury and iodides Those 
who have undergone treatment by 
mercury within four months before 
the blood examination form the only 
exception to this rule In such cases 
the reaction of syphilitic is replaced 
by that of healthy blood, possibly' be- 
cause the patient still retains a con- 
siderable quantity of mercury, or 
because under its influence the dis- 
ease has become so attenuated that 
the blood gnes a normal reaction 
Older observers had noted a dimi- 
nution of fibrin, and as a result an 
abnormal fluidity of the blood that 
predisposed to hemorrhage Lower- 
ing of the rate and tension of the 
pulse and of the temperature, some- 
times to the extent of nearly 2° were 
also noted, — all evidence that the rem- 



660 


MERCURY (SAJOUS) 


edy had been administered in injudi- 
cious doses in these cases 

The observations of Krohl tend to 
show that mercury in small doses 
has, to some extent, the property of 
conferring* immunity against septic 
processes 

Small quantities of mercury accel- 
erate and accentuate immune serum 
hemolysis in vitro, so that possible 
fixation of complement may be 
missed Corrosive sublimate, injected 
subcutaneously, will likewise appear 
in the blood of the living rabbit m 
sufficient strength to inhibit comple- 
ment fixation Thus, caution must be 
exercised in interpreting the disap- 
pearance of a previously positive 
Wassermann reaction in a patient 
under mercurial treatment This dis- 
appearance may be due simply to the 
fact that enough mercury is circu- 
lating in the patient’s blood to inhibit 
the reaction Epstein and Pribram 
(Zeit f exper Path u Therap , Bd 
vii, S S49, 1909) 

The author observed that patients 
taking a course of mercurial treat- 
ment seemed to be peculiarly resist- 
ant to ordinary infectious diseases, 
especially to epidemics of cholera 
This fact and others suggested that 
mercury might have an action on the 
blood, rendering it immune to septic 
processes, and the author’s experi- 
ments with 77 rabbits apparently con- 
firm this Rabbits injected with mer- 
curic benzoate bore without harm 
the injection of serum from the blood 
of a woman who had died of puer- 
peral fever, or injection of pure 
cultures of streptococci The doses 
of mercury given were small, a series 
of injections of 0 0015 Gm (^2 gram) 
to 1 kg of body weight rendered 
the animal non-susceptible to infec- 
tion with streptococci <A shorter 
senes of injections with a slightly 
larger dose answers the same pur- 
pose The drug showed such effi- 
ciency that the author applied the 
same treatment to patients threatened 
with septic processes, and he reports 


a few illustrative cases to show the 
efficacy of intramuscular injections of 
the drug in the prophylaxis of sepsis 
Once developed, the septic affection 
IS not modified by the small doses 
which he recommends A woman of 
29 who had chills and a temperature 
of 391® C, pulse 128, and dry skm, 
and was very restless and thirsty on 
the third day after delivery, was given 
3 injections of 001 Gm (% gram) 
of mercuric benzoate in the course of 
three days, under which the tempera- 
ture and pulse subsided to normal 
In another case with similar symp- 
toms after an induced abortion the 
mercury was not commenced until 
after the fourth day, and the patient 
died The writer lays stress on the 
importance of sterilizing the blood 
while this is still possible Krohl 
(Berl khn Woch , Oct 20, 1913) 

Nutrition — Many years ago Liegeois 
was led to conclude that even in 
healthy men very small doses of 
mercury lead to an increase of 
weight Schlesingei, m a senes of 
experiments in sheep, rabbits, and 
dogs, also noted this fact Having 
administered mercuric chloride for 
an entire year, he found that all the 
animals, especially the dogs, treated 
had gained in weight and that there 
had been a marked increase of red 
corpuscles, while none of the un- 
treated control animals presented 
similar changes There is much 
clinical testimony, moi cover, to sus- 
tain the assertion that minute doses 
of meicuiy benefit nutrition The 
fact that von Boeck found an increase 
— though slight — of nitrogen in the 
feces and urine under mercury tends 
to corroborate this 
Absorption and Elimination — Ac- 
cording to Conti and Zuccola, mer- 
cury, by whatever route introduced, 
IS taken up by the leucocytes and 
transported thereby to various or- 



MERCURY (SAJOUS) 


661 


gans, principally the liver, intestines, 
and kidneys The liver appears to 
store it up, while the intestines and 
kidneys eliminate it It is only in- 
constantly to be found in the glands, 
and is present there only when the 
system is oversaturated with it It is 
always found by preference m the 
nuclei of the cells 

Ullmann, administering insoluble 
salts of mercury, found the metal de- 
posited in the following organs, those 
containing the larger amounts being 
given first kidneys, liver, spleen, 
intestinal canal (containing an in- 
creasing amount from above down- 
ward), heart, skeletal muscles, and in 
some cases lungs, and blood col- 
lected in the great vessels 

The elimination of mercury de- 
pends upon the manner in which it 
has been administered Byasson and 
Betelli found mercury in the urine 
and saliva two hours after ingestion 
After intravenous injection it may be 
detected in the urine within an hour, 
but after inunction may not appear 
for tw^enty-four hours Riederer ob- 
tained, from the feces of a dog, 77 per 
cent of the quantity administered 
during thirty days, and from its urine 
1 per cent 

Mercury is likewise eliminated by 
the salivary glands, stomach, liver, 
and skin, and has also been found in 
the milk of nursing women, in their 
sucklings, and in semen The ex- 
periments of Magengon and Bergeret 
tend to show that a single dose of 
mercury is completely eliminated in a 
relatively short time It is known 
however, that after the ordinary type 
of mercurial treatment in syphilis the 
metal may be found in the urine for 
months and at times years after the 
last dose taken 


Mercury found in the urine of 
dentists who had been working with 
amalgam fillings, one dentist had 34 
mg to the liter of urine Blomquist 
(Hygeia, Apr, 1913) 

After poisoning a rabbit with mer- 
cury, the writer found the metal in 
the blood and lymph, also in the 
walls of the intestine, in the state 
of insoluble sulphide This is due 
to the action of hydrogen sulphide 
in the intestine on the metal The 
granules of mercury may be carried 
by the leucocytes between the epi- 
thelial cells of the intestine Other 
granules are found in the walls of 
the blood-\esseIs If these granules 
are numerous enough to obstruct the 
circulation, they may cause necrosis 
and ulceration The amount of mer- 
cury sulphide precipitated is not pro- 
portional to the amount of mercury 
introduced, but to the amount of 
hydrogen sulphide in the intestine 
\lmk\ist (Nord Med Arch, Nov 6, 
1903) 

UNTOWARD EFFECTS AND 
POISONING — Mercurial Salivation 
and Accompanymg Phenomena — 
When there exists in the indi\idual 
treated an unusual sensiti\eness to 
mercury or the drug is given too long 
or in excessive quantities, symptoms 
appear that are quite pathognomonic 
There is, at first, disagreeable metal- 
lic taste, the breath becomes fetid, — 
the fetor of dead tissue, — the gums 
are sensitive, and when the jaws are 
forcibly closed slight pain is experi- 
enced At the same time the salivary 
flow becomes more free than usual 
If the administration of the drug is 
not stopped as soon as these symp- 
toms appear, the gums become 
spongy and bleed easily, the tongue 
swells, and the flow of saliva be- 
comes very excessive, — ptyalism If 
the gums be examined, a dark line 
will be found at their junction with 
the teeth The parotid and maxillary 
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glands are usually enlarged and ten- 
der, and there may be slight fever, al- 
buminuria, and oliguria Frequently 
m rabbits, less often m man, glyco- 
suria IS evoked by prolonged use of 
mercury 

Persistence in the use of mercury 
after these manifestations is followed 
by local destructive changes Ulcer- 
ation of the mucous membrane, soon 
invading the deeper tissues, looseness 
and loss of the teeth, necrosis of the 
jaw bones, and copious hemorrhages 
occurring because of ulceration of the 
vascular coats follow in more or less 
rapid succession, and the patient dies 
of exhaustion It is rare that such a 
lesult occurs nowadays The cases 
of mercurial poisoning usually met 
are due, as a rule, to insufficient in- 
structions to the patient, who con- 
tinues to use the remedy without con- 
sulting his physician Salivation is 
produced with particular ease in 
cases with nephritis, a single gram 
of calomel may induce it in such 
patients 

Attention c'llled to the danger of 
injecting insoluble prepiratioiib of 
mercury in the treatment of syphilis 
Report of a fatal case of gangrenous 
stomatitis due to injections of gray 
oil This was the tenth case of gan- 
grenous stomatitis so produced which 
has come under the author’s observa- 
tion in a few years Eight of the 
cases were fatal, and of the surviving 
patients 1 lost part of his maxilla 
and the other had not recovered at 
the end of a year Gaucher (Soc des 
Hopitaux de Pans, Lancet, Aug 7, 
19Q9) 

In a case of slight mercurial sto- 
matitis the author observed through- 
out both jaws, but especially opposite 
the incisor teeth, a violaceous-gray 
line 1 to 2 mm thick on the gums 
at the insertions of the teeth The 
line followed the undulating margins 


of the gums and passed between the 
teeth This line occurs especially m 
mouths which are well cleansed in 
order to prevent stomatitis In sto- 
matitis of medium intensity it some- 
time occurs, but only in an incom- 
plete form Once formed, the line 
may last several months in spite of 
careful treatment and cessation of 
mercury G Milian (Progres med 
Lancet, Jan IS, 1910) 

Case of a syphilitic woman who 
had been given 2 7S c c (44 minims) 
of 50 per cent gray oil during a 
period of one month, the first injec- 
tion being OS cc (8 minims) She 
had lost 11 teeth Much of the right 
alveolar process was denuded A 
dentist had removed several pieces 
of bone with the teeth The mucous 
membrane was bluish in color, but 
not ulcerated, except around the teeth 
and alveolar process There was an 
excessive flow of saliva, which had 
continued six weeks The patient had 
lost about 40 pounds in weight, and 
the skin had a transparent, bluish 
tinge 

The cavities in the jaw were washed 
with sodium bicarbonate solution and 
packed with iodoform gauze, the 
mouth syringed frequently with soda 
solution, and the dressings changed 
twice daily The patient took potas- 
sium iodide and tincture of iodine 
was painted on the gums 

The urine showed a heavy ring of 
albumin, some coarsely granular 
casts pus, and epithelial cells All 
bowel movements were watery and 
contained shreds of mucous mem- 
brane The heart was found dilated, 
with very weak sounds, and digitalis 
ordered The patient gradually grew 
weaker, and died after a slight exer- 
tion m rising m bed T E Carmody 
(Denver Med Times, Feb , 1913) 

In some cases the skin is first to 
show the mercurial manifestations, 
an eruption resembling that of scar- 
latina being most frequently ob- 
served Great suffering is sometimes 
entailed by a burning sensation of the 
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skm, which may be markedly swol- 
len and later exhibit abundant des- 
quamation, at times extending even 
to the hairy scalp and mucous mem- 
branes Absence of fever and throat 
inflammation are features distin- 
guishing the condition from scarlet 
fever Where mercury has been ap- 
plied externally, the eruption may 
start at the point of application and 
then extend elsewhere The duration 
of mercurial eruptions is usually one 
to three weeks, at times longer 

Case of a healthy woman of 32 
who gave a history of having suf- 
fered at her previous confinements 
from an eruption of the lower abdo- 
men, inner surface of the thighs, and 
around the anus, which she attributed 
to the use of corrosive sublimate for 
cleansing the parts Care was, there- 
fore, taken to avoid mercurial prep- 
arations for sterilization purposes 
After the child was born, however, 
and before the placenta had been re- 
moved, the midwife sterilized her 
hands in a solution of 1 1000 mercury 
oxycyanide, and then expressed the 
placenta The same evening the pa- 
tient complained of a smarting in the 
region of the umbilicus, and a patch 
of erythema was noticed correspond- 
ing in position to the place when the 
midwife’s hands had rested when ap- 
plied to the fundus uteri Next day 
the affected skm was red and slightly 
raised, with minute vesicles scattered 
over it The fluid was at first color- 
less, but gradually became turbid and 
>ellow Itching was present The 
erythema faded gradually after the 
third day Tissier and Corpechot 
(Progres med , Hospital, Oct 22, 
1910) 

Anorexia, epigastric discomfort, 
nausea, and diarrhea, sometimes alter- 
nating with constipation, are other 
manifestations of mercurial poisoning 

In working with a respiration 
chamber in which the exit tubes were 
closed with mercurial valves, the 


authors observed several instances of 
poisoning of the men experimented 
on The symptoms were usually nau- 
sea, increase of pulse rate and res- 
piration, and in most cases rise of 
temperature Some difference in sus- 
ceptibility was shown, as some indi- 
\iduals showed no symptoms after a 
long stay in the respiration chamber 
Carpenter and Benedict (Amer Jour 
of Phjsiol, Maj, 1909) 

Some patients will never manifest 
any evidence of mercury in the form 
of stomatitis, and the first evidence 
of poisoning one has is a profound 
and acute nervous prostration Hay 
(Jour Amer Med Assoc , Aug 28, 
1909) 

A middle-aged man took calomel 
when he was feeling unwell in a very 
unusual dose — 1 grain (0 065 Gm ) 
e\ery half-hour for 11 doses The 
gastric and intestinal secretions were 
not in the usual condition of a 
person in normal health (there was 
hyperchlorhydna) The drug was 
not eliminated, but remained in the 
circulation or tissue cells and resulted 
in a profound dyscrasia The red 
cells descended to 1,252,000 and the 
hemoglobin to 19 per cent , at this 
point the tide turned and the patient 
made a good recovery Fever, rapid 
pulse, a heart murmur, and general 
weakness, suggesting septic endo- 
carditis, were noted There were no 
marked e\idences of saluation 

Another case was that of a woman 
who after a single douche of a solu- 
tion of bichloride of mercury in the 
strength of 1 5000 de\ eloped typical 
symptoms of corrosi\e chloride poi- 
soning After all traces of hemor- 
rhage from the mucous membranes 
had ceased, the red cells and hemo- 
globin continued to fall progressively 
day after day in spite of all treat- 
ment, until they finally reached 1,200,- 
000 red cells, hemoglobin 17 per 
cent , at which point the patient ex- 
pired W G Elmer (Therap Gaz , 
Sept, 1910) 

Fatal case of poisoning from an 
injection of a 50 per cent ointment 
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of mercury in hydrated wool-fat It 
was ascertained afterward that the 
patient was being treated for chronic 
nephritis Stress laid on the im- 
portance of bearing in mind, when- 
ever mercury is used, especially in 
hypodermic form, the need of re- 
peated examination of the urine T 
J Hams (Amer Jour of Dermat, 
May, 1911) 

Case of a man who, having been 
ordered to take pills of bichloride of 
mercury for two weeks after an 
operation for glaucoma, continued to 
take them for four months, the daily 
dose being % grain (0 01 Gm ) 
Ulcerative colitis developed with diar- 
rhea, and the patient succumbed in 
the fifth month to the results of per- 
foration of an abscess in the rectum 
There had not been any marked sub- 
jective disturbances at any time — 
no stomatitis — and all the organs 
appeared intact except the large in- 
testine Cobliner (Arch f Verdau- 
ungskrankh , Aug, 1911) 

Case of unusual sensitiveness of the 
colon to mercury The author, while 
treating a case of eczema, gave a 
course of salicylate of mercury in- 
jections A 10 per cent buspensioii 
in liquid petrolatum was used On 
the morning after an injection of 15 
minims (1 cc) into the buttocks, the 
patient suffered from severe tenes- 
mus and bloody stools, with intense 
pain across the abdomen below the 
navel About a week later a second 
injection was given with similar re- 
sults Montgomery (Jour Amer 
Med Assoc, Mar 23, 1912) 

Besides the symptoms of mercury 
saturation which have been called 
“mercury grippe” — gastric distress 
and stomach or bowel disturbances 
which yield readily to an oil purge — 
the author has met with 4 cases in 
which mercury caused symptoms sug- 
gesting angina pectoris In 1 case the 
pain was so intense as to cause syn- 
cope The urine showed a little 
albumin, the pulse ran up, and the 
temperature also rose slightly This 
pseudoangina pectoris was observed 


twice in the course of treatment in 
3 cases, it followed the fourth, sixth, 
or ninth injection in 3 cases, and the 
first m 1 case The mercury can be 
continued without fear of further 
trouble after waiting two weeks 
Albuminuria calls for reduction of the 
dose of mercury, but skin manifesta- 
tions are generally due to special idio- 
syncrasy Ragusin (Semana Medica, 
Sept 5, 1912) 

The author found in the literature 
since 1883 records of 108 fatalities 
from the use of mercury In but 1 
case had it been given by mouth (S 
pills of 0 06 Gm — 1 gram — each) 
One fatality was credited to inhala- 
tion of mercury, 9 to mercurial oil, 
10 to mercuric salicylate (in 1 case 
a single injection of 0 05 Gm — % 
gram — proved fatal), 7 to injection of 
the soluble preparations, 48 to injec- 
tion of insoluble, 31 to gray oil, and 
19 to inunctions Stress laid on pre- 
vious urine examination, and repeat- 
ing once a week Wolffenstem (Berl 
klin Woch , Oct 13, 1913) 

In an infant 18 months old, a 10 
per cent mercurial salve was applied 
for two weeks to patches of eczema 
back of the ears Then the dermatitis 
rapidly became universal and severe 
nephritis developed with high fever, 
albuminuria, dyspnea and diarrhea 
The latter was kept up with com- 
pound licorice powder, half a tea- 
spoonful three times a day, and im- 
provement gradually followed Lom- 
holt (Ugeskr f Laeger, May 3, 1917) 

Treatment of Salivation — The pro- 
phylaxis of ptyalism’^ consists in 
having carious teeth attended to be- 
fore mercurial treatment is begun, 
and in maintaining scrupulous clean- 
liness of the mouth during its entire 
course A mouth-wash consisting of 
saturated potassium chlorate solution, 
with, perhaps, a little tincture of 
myrrh added, is recommended both 
for proph}^ lactic and curative pur- 
poses Where salivation definitely 
makes its appearance the mercury 
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should be discontmued or the dose 
greatly reduced 

Atropine may be given to arrest 
the elimination of the drug m the 
mouth, and an astringent mouth- 
wash containing tannic acid is also 
appropriate Purging with mag- 
nesium sulphate may be of advantage 
Stomatitis or gingivitis is of very- 
frequent occurrence unless the teeth 
and gums have been carefully at- 
tended to from the beginning of the 
course of treatment The teeth 
should be brushed after every meal, 
to avoid lacerating the gums, a small 
toothbrush of badgers’ hair should be 
employed As a mouth--wash the 
author orders either hydrogen per- 
oxide, 5 vols , or a lotion contain- 
ing hquor alumim acetotartratis (Fh 
Germ ) The mouth-wash should be 
used every one to two hours, a 
small flask holding enough for the 
day’s use may be carried in the 
pocket 

Diarrhea is not likely to arise 
unless there has been great indis- 
cretion in the diet Should it occur, 
the onset is sudden, severe, and as- 
sociated with much wind and blood- 
stained stools The treatment con- 
sists at once m giving 25 drops of 
tincture of opium, to be repeated in 
three hours if necessary, the adminis- 
tration of mercury, of course, being 
stopped for a few days D Fresh- 
water (Lancet, Aug 10, 1912) 

CHRONIC MERCURIAL POI- 
SONING — When mercury is inhaled 
in the form of a vapor, as by workers 
in thermometer, mirroi, and hat fac- 
tories, and in mercury mines the 
nervous system is most apt to suffer, 
and paralysis is a frequent sequel 
The palsy may, after long exposure, 
come on either suddenly or slowly 
Leyden, Spillmann, and others have 
recorded cases of pronounced mul- 
tiple neuritis resulting from the 
therapeutic use of mercury There 


IS a species of general tremor and 
great unsteadiness in all movements 
including those involved in locomo- 
tion, and the skin becomes dark yel- 
low or brown Mercurial “erethism,” 
manifested in unusual irritability and 
timidity, with marked motor weak- 
ness and at times delirium, is a char- 
acteristic feature Mental debility 
may appear, the precursor of an earl} 
demise The manifestations often 
simulate chorea and paralysis agitans 
The disease may assume various 
special forms, certain parts being 
more involved than others In some 
cases wnsf-drop is a feature , in 
others there may be a brachial or 
crural monoplegia, etc Wasting of 
the muscles, however, does not oc- 
cur, and the reaction of degeneration 
is absent The special senses are 
often impaired (anosmia, deafness, 
amblyopia), and disorders of sensa- 
tion are frequentlv observ^ed Neu- 
ralgia IS a prominent feature Ac- 
coiding to Gilbert, a blue line on the 
gums, very similar to that found in 
lead poisoning, may be present 

Description of the chronic and 
usually rather mild form of mercurial 
poisoning which develops in those 
manufacturing felt hats The portal 
of entry for the mercury varies with 
the process in which the individual 
is engaged, it may be the respira- 
tory tract, buccal mucosa, bad teeth, 
or abrasions on the hand The 
mouth shows slight salivation, 
tongue large, flabby, and dove- 
colored or silvery, teeth blackened, 
especially near the crowns, there 
IS usually some pyorrhea These 
changes are most marked in smokers 
and those who chew tobacco The 
edge of the gum is often cyanosed 
Many first complain of a tremor, 
rather fine, rapid, and of irregular 
amplitude It is generally increased 
on voluntary movements, stops dur- 
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ing sleep, and is much less when 
lying down It may be more marked 
on one side than on the other, and 
may often be easily detected in the 
handwriting Some of the patients 
experience difficulty m locomotion 
Treatment consists in rest in bed, 
small doses of potassium iodide, and 
abandonment of the occupation 
Tylecote (Lancet, Oct 26, 1912) 

Mercurial cacheria, the later stage of 
chronic poisoning, resembles scurvy 
and may result either from vocational 
exposure to the effects of mercury or as 
a sequel of treatment There is marked 
anemia and loss of flesh, alopecia, a 
general loss of power, and all the 
local manifestations of mercurial tox- 
emia, — foul breath, diarrhea, and a 
dark color of the skin There are 
besides, intense aching in the bones 
and joints suggesting rheumatism 
and a tendency to syncope, cii dila- 
tory weakness, and disturbed sleep 
The diagnosis may be confirmed by 
detection of mercury m the uiine or 
feces 

Method of examining for mercury 
in the urine described It consists of 
1 drop ot egg albumin to 5 c c of 
filtered urine agitating and adding 3 
c c of a 12 per cent solution of tin 
chloride just liltered and acidihed 
with 25 per cent of hydrochloric 
acid Turbidity, clarification, and 
opalescence follow The urine is then 
centriiuged and the precipitate ex- 
amined under 600 magnification 
Metallic mercury, if present, will be 
seen in the form of extremely minute, 
black globiile-5 Lombardo (Jour of 
Cutan Dis , Jan , 1908) 

New test for mercury described 
In dealing with urine about 150 c c 
IS taken, acidulated with See of 
concentrated hydrochloric acid and 
evaporated over a free flame until the 
bulk has been reduced to 25 or 30 c c 
About 2 c c of hydrochloric acid 
IS added to replace the loss by evap- 
oration, and also enough potassium 


chlorate to oxidize thoroughly the 
organic material present This usu- 
ally requires about 2 Gm , and when 
it has been effected the fluid becomes 
pale yellow or colorless It is then 
diluted to about 60 c c and boiled 
vigorously until the chlorine previ- 
ously evolved has been driven off, 
which IS shown by the absence of 
chlorine odor from the steam A 
piece of copper wire about 4 cm in 
length, bent back on itself twice and 
cleansed by boiling a short time in 
a test-tube with dilute hydrochloric 
acid, IS dropped into the solution and 
allowed to remain for an hour or 
more If considerable amounts of 
mercury are present it will then be 
found coated with a silvery film of 
metallic mercury This is not alto- 
gether sufficient if the quantity is 
small The wire then is removed, 
washed, dried, and next allowed to 
slip into a tube sealed at one end and 
followed by a cylindrical plug of 
dentists’ gold leaf The end of the 
tube containing the wire is then 
heated in a Bunsen flame or that of 
a spirit lamp, care being taken to 
avoid heating the part containing the 
gold le if If there is an exceedingly 
minute amount of mercury present 
there will simply be a pale discolora- 
tion of the gold, but if the amount is 
larger the siUery patch will be easily 
seen In doubtful cases the experi- 
ment should be repeated, using larger 
quantities and more time in the solu- 
tion Further to confirm the identity 
of the mercury, the gold foil may be 
suspended in a tube containing a few 
crystals of iodine, which are then 
gently warmed, the mercury being 
changed to red mercuric iodide In 
testing stomach contents or feces the 
same method is employed, though 
usually with smaller amounts In 
this test a definite positive reaction 
IS yielded when a solution containing 
0 00002 Gm of mercury in the dilu- 
tion of 1 1,000,000 is used, and the 
wire allowed to remain m the solu- 
tion three hours Kogel and Lee 
(Jour Amer Med Assoc, Feb 14, 
1914) 
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Treatment of Chrome Mercurial 
Poisoning — Prophylaxis consists in 
careful attention to hygiene on the 
part of those exposed to mercurial 
vapor The workmen should labor 
under hoods and drink freely of 
water In developed poisonmg the 
victim should be removed from ex- 
posure to mercury, sweat baths and 
po^ssium iodide taken, and suitable 
treatment applied for the nervous 
condition, anemia, and salivation 
ACUTE MERCURIAL POISON- 
ING — Whatever preparation of mer- 
cury be ingested in poisonous quan- 
tities, the symptoms are very similar, 
the only noteworthy difference being 
the rapidity of onset The majority 
of accidental cases met with are in- 
stances of mercury bichloride poison- 
ing If the dose taken is large and 
concentrated, there follow nausea, 
vomiting, faintness, impaired locomo- 
tion, severe pain in the mouth, throat, 
and stomach, and at times sensa- 
tion of constriction in the chest 
There is violent diarrhea, with 
cramps At first the urine is freely 
voided , later, anuria occurs The 
lips, tongue, and pharynx may be 
tumefied, and dysphagia be so marked 
as to prevent swallowing of remedies 
After several hours the breath be- 
comes fetid, salivation occurs, and 
ulcers appear on the inner aspect of 
the lips and cheeks and sometimes on 
the tongue The gums become 
spongy Tremor may be noted 
Gradually the local and general 
symptoms become more marked 
The pulse becomes small and some- 
times irregular, the respiration rapid 
and shallow, the skin cold and 
clammy, and the features pinched 
Only occasionally is somnolence or 
restlessness observed Anuria may 


set in within a few hours Death has 
been knowm to take place within an 
hour from shock, but oftener there is 
survival for some days or even weeks, 
the victim finally succumbing to renal 
failure, to exhaustion from the dys- 
entenc manifestations, or to cardiac 
dilatation 

Case of transient but severe pen- 
carditis, without effusion or fever, 
after ingestion of 1 3 Gm (20 grams) 
of mercury bichloride The pen- 
carditis became evident about the 
tenth day and persisted for three 
weeks Petit and Milhit (Presse 
med , A.ug 12, 1908) 

Case of a healthy girl aged 17 
who was found sitting on the floor 
and leaning against her bed, with 
eyes fixed and staring, and face with 
a purple tinge She was nauseated 
and was coughing and expectorating 
blood-flecked mucus and saliva She 
died in less than five minutes after 
being found Fifteen minutes before, 
she had been seen playing with a 
pup, so that less than twenty-five 
minutes had elapsed before death 
She had taken no food or drink that 
morning Examination of the stom- 
ach contents revealed mercury in 
moderate amount F E Jones 
(Boston Med and Surg Jour, Feb 
3, 1910) 

Case of a patient who had taken in 
solution 45 grains (3 Gm ) of mer- 
curic chloride She vomited freelj 
within five minutes, her stomach was 
washed at the end of thirty minutes, 
and in the interim she drank the 
whites of half a dozen eggs and two 
glasses of sweet oil At the end of 
an hour she became unconscious 
Urine drawn by catheter for the 
first time at the end of sixty-two 
hours was scanty and bloody Nour- 
ishment was given by rectum, every- 
thing given by mouth being vomited 
A diffuse papular rash appeared over 
the body at the end of the first day 
and at the end of the second the 
teeth were black and extremely loose 
and exuded pus around the margins 
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A large abscess formed on the left 
side under the bicuspids, and coin- 
cidently there was an acute otitis 
media, with intense pain over the 
back of the head and neck The 
eardrum ruptured and there was 
complete loss of hearing on the left 
side The alveolar process on both 
sides necrosed and a large number 
of sequestra were removed The 
patient finally recovered, but still 
suffers from anemia, lyeak heart, and 
nephritis A number of the teeth 
dropped out or were removed by the 
patient Herzstein and Boer (Jour 
Amer Med Assoc , Mar 23, 1912) 
Case of a female aged 22 who 
swallowed 3 white bichloride tablets 
of 7 3 grains (0 S Gm ) each About 
ten minutes afterward the stomach 
was emptied by tube, and repeatedly 
washed, with egg and milk, for one- 
half hour There were no signs of 
collapse She was discharged on the 
twenty-fourth day as cured 
The treatment followed consisted 
of hot packs, wet cuppings over kid- 
neys, saline instillation per rectum, 
pilocarpine in %-grain (0 016 Gm ) 
doses, bismuth subnitrate, and occa- 
sionally tincture of opium, Vichy, and 
milk After kidney action was es- 
tablished potassium citrate was given 
in 10-grain (0 6 Gm ) doses, four 
times daily 

Interesting points in the case were 
(1) Anuria for over five days save 
for the passage of 10 drops in the 
ninetieth hour, (2) temporary pres- 
ence of sugar in the urine for nine 
days, (3) bluish discoloration of the 
fingers, toes, urine, and vomitus, 
without the ingestion of anything 
containing methylene blue J M 
Lobsenz (N Y Med Jour , July 26, 
1913) 

According to Sollmann, the lethal 
dose of mercuric chloride is 3 grains 
(0 2 Gm ) Bunting points out that 
mercurous chloride (calomel) is very 
inconstant in its action as a poison 
Six grains (0 4 Gm ) have proven 
fatal, while 1 ounce (30 Gm ) has 


been taken with impunity Rung- 
berg records a case m which 3 injec- 
tions of grains (0 1 Gm ) each 
given within a month, proved fatal 
These variations would seem to sup- 
port the theory that calomel acts onl^ 
by partial conversion into the bi- 
chloride, the extent of its poisonous 
action, therefore, depending upon 
varying factors such as the degree of 
acidity of the gastric juice Recent 
observations, however, do not sup- 
poit this Pouchet asserts that the 
bromides and chlorides are powerless 
to convert calomel into corrosive sub- 
limate, such a cnange occuirmg only 
upon contact of calomel with the 
alkaline iodides 

The writer found in the literature 
14 fatalities from the therapeutic use 
of calomel, death occurring in from 
three to forty-two days after a total 
dose of from 0 3 to 2 6 Gm (5 to 40 
grains) in 7 cases, and in the others 
after a total dose of from 2 4 to 4 6 
Gm (37 to 70 grains) The pro- 
duction of bile IS diminished aftei 
calomel, and the drug has an irritating 
action on the kidneys Chodounsky 
(Wiener klin Woch , Apr 7, 1910) 
Case of a man 85 years of age who 
swallowed grains (0 55 Gm ) of 
bichloride of mercury At once 
recognizing his error, he drank a 
tumblerful of barley water Seen 
half an hour later, he was given 
white of egg, and brought up blue- 
stained mucus from the indigo in 
the bichloride tablet The stomach- 
tube was then passed and the stom- 
ach washed out with large quanti- 
ties of albumin water and milk and 
water There was an urgent desire 
for the bowels to move, but little 
more than mucus was passed The 
patient collapsed, was cold and pallid, 
and the pulse was almost impercep- 
tible Strychnine was given hypo- 
dermically and milk and brandy by 
the mouth The next morning he 
was somewhat better For several 
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days the bowels continued to be very 
irritable, but after a slow conva- 
lescence he quite recovered from the 
effects of the poison Fuller (Brit 
Med Jour, Jan 18, 1913) 

In a fatal case, that of a woman who 
had taken upon an empty stomach a 
large teaspoonful of corrosive sub- 
limate in powder form. Durante 
found the following pathological 
changes Subpencardial ecchymoses , 
enlarged liver, with subcapsular 
ecchymoses , pale, swollen kidneys, 
with small ecchymoses in the pelves, 
esophagus reddened at its upper part, 
normal below , stomach showing a 
softened mucosa, with numerous 
ecchymotic patches and large, gray- 
ish ulcerations, most marked near the 
fundus, intestinal mucosa showing 
limited areas of deep reddening, with 
ulcerations, the changes in the large 
intestine being less than those in the 
ileum, brain showing injection of the 
vascular meninges 

In an illustrative case reported 
by R L Dixon the renal tissue 
showed a large amount of lime salt 
deposit, a consequence of decalcifi- 
cation of the bones, as noted espe- 
cially in the sternum , the case also 
showed a marked congestion of the 
hemolymph-nodes in the retropen- 
toneal tissue 

Local applications of various prep- 
arations of mercury are no less toxic 
than when the diug is taken by the 
mouth Sackur repoits the case of a 
girl aged 20 who sprained her wrist 
A few days later lymphangitis ap- 
parently supervened, for which mer- 
curial ointment was applied and 
rubbed into some cracks on the hand 
An hour after the inunction the pa- 
tient felt ill, fainted, and vomited 
The same evening there was much 

6 — 4 3 


swelling of the hand and of the arm 
on its dorsal aspect An incision was 
at once made On the succeeding 
days there occurred \omiting, tenes- 
mus, albuminuria, anuria, blood- 
stained stools, gangrenous gingiMtis 
and glossitis, prostration, paralysis of 
the extremities, and death 

The recommendation of prepara- 
tions of mercury for vaginal douch- 
ing IS attended with danger, owing 
to the large quantity of fluid injected 
Rectal injections are still more dan- 
gerous, owing to the rapidit\ with 
which fluids are absorbed 

Report of 3 cases in which patients 
had been instructed to bi- 

chloride tablets Each of them 
inserted 1 tablet m the 'vag'ina 
Although medical assistance was ob- 
tained within twenty to thirty-five 
minutes the patients died, respect- 
ively, four, fourteen, and seven days 
later It would appear that a fatal 
amount can be absorbed from the 
\agina within twenty minutes The 
patients were unable to remo\e the 
tablets themselves because of se\ere 
spasm and pain C B Schildecker 
(Amer Jour of Obstet , Mar, 1911) 
Case of mercuric chloride poisoning 
with ptyalism, stomatitis, urinary 
suppression, vomiting, etc , following 
vaginal hemorrhage treated bj tam- 
pons soaked w^ith bichloride solu- 
tion, applied to bleeding cervical 
lacerations some da> s after confine- 
ment Bichloride solution (1 4000) 
douches were aho used, though the 
nurse claimed that the second of the 
two douches w’^as onl> sterile water 
The case shows that a combination 
of conditions is possible under which 
poisoning may occur trom a \aginal 
douche given a whole week after 
labor The patient was recovering 
from the poisoning w^hen she was 
taken with bronchopneumonia and 
edema of the lungs, which earned her 
off three weeks after the poisoning 
J M Mabbott (Jour Amer Med 
Assoc, Aug S, 1911) 
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Case of poisoning from vaginal 
douches of mercuric chloride solu- 
tion, 1 1000 to 1 2000 strong, used 
to prevent conception Beekman 
(Jour Amer Med Assoc, Feb 14, 
1914) 

Case of woman who exhibited a 
violent reaction to injection into the 
nose, to act on the lacrimal sac, of 1 
c c of a 1 per 10,000 solution of mer- 
curic chloride containing a little ad- 
renalin Possibly her recent con- 
ception may have increased the sus- 
ceptibility Cjessing (Norsk Mag f 
Laegevid, Mar, 1918) 

Sajous has pointed out that mercury 
IS a powerful adrenal stimulant The 
addition of adrenalin, and the stimulation 
of the adrenals resulting from the concep- 
tion plus the mercury, account for the 
toxic phenomena Editors 

Treatment of Acute Mercurial 
Poisomng — The whites of several 
eggs should at once be administered, 
in order to form non-corrosive albu- 
minates with the mercury Complete 
precipitation of the mercury is not to 
be relied on, however, and the stom- 
ach should be evacuated soon after 
and washed out, using a stomach- 
tube In the absence of the latter, 
emesis may be resorted to As soon 
as the stomach has been well evac- 
uated moie white of egg should be 
administered and left %n situ If no 
eggs can be had milk or wheat flour 
may be used, the latter being given 
with a little water — ^just enough to 
enable it to reach the stomach 
promptly Finely chopped beef might 
likewise be used Non-irntant oils 
and other demulcents should be ad- 
ministered to soothe the irritated 
mucous membranes The remaining 
symptoms are to be treated on gen- 
eral principles as they appear Opium 
may be required to relieve pain and 
tenesmus Nephritis and colitis 
should be treated by the measures 


ordinarily employed m these condi- 
tions Where the oral cavity is foul, 
a solution of hydrogen dioxide may 
be employed with advantage 
Renal decapsulation has been at- 
tempted in a few cases of bichloride 
poisoning with anuna Success was 
had m re-establishing the renal func- 
tion and forestalling fatal uremia, but 
the patients eventually succumbed to 
the other pathological conditions in- 
duced by the poison 
Sodium thiosulphate by mouth has 
been recommended by Salvatani , cal- 
cium sulphide by mouth and intraven- 
ously by Wilms, and magnesium 
oxide, 30 to 60 grains (2 to 4 Gm) 
every 3 hours with plenty of water, 
by Schisler The Lambert and Pat- 
terson treatment, consisting of alka- 
lies, gastric lavage, colonic irrigation, 
and daily hot packs, has greatly im- 
proved the results m these cases 

The author asserts that he has 
treated 9 cases of acute mercurial poi- 
soning, with success in 7 instances, 
by combination of phosphorous acid 
with sodium bicarbonate He sug- 
gests that one give S to 10 grains 
(03 to 06 Gm ) of sodium phosphite 
for each gram (0 06 Gm ) of mer- 
curic chloride swallowed Where 
the’^e IS doubt as to the amount of 
bichloride ingested, one should keep 
the sodium phosphate in excess One 
should also give S grains (03 Gm) 
of sodium acetate every hour with 
one-half glass of water to act as a 
diuretic, together with J4 ounce (IS 
Gm ) of saline laxative each morn- 
ing T A Carter (Amer Jour Clin 
Med, Apr, 1914) 

In bichloride poisoning the writers 
wash, out the stomach twice daily and 
also give 2 colomc irrigations daily 
A liquid diet of 8 ounces of milk 
every 2 hours is given to be alter- 
nated every 2 hours with 8 ounces of 
the following mixture Potassium bi- 
tartrate, 1 dram (4 Gm ) , sugar, 1 
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dram, lactose^ J4 ounce (IS Gm), 
lemon jmce, 1 ounce (30 c c ) , boiled 
water, 16 ounces (500 c c ) A solu- 
tion containing 1 ounce (30 Gm) of 
potassium acetate to the pint (500 
Gm ) of water is also given contin- 
uously by rectum The patient re 
ceives a daily hot pack. Among 16 
cases thus treated there were but two 
deaths Lambert and Patterson 
(Arch of Internal Med , Nov , 1915) 
Alkali and hypertonic salts by 
mouth, by rectum and intravenously 
— a treatment based on Fischer’s 
principle of acid colloidal swelling of 
the renal cells in nephritis, is recom- 
mended by the writer The solution 
used by mouth consists of potas- 
sium bitartrate, 1 dram (4 Gm ) , 
sodium citrate, 30 grains (2 Gm ) , 
sugar, 60 grains (4 Gm), with lemon 
or orange juice to taste, to 8 ounces 
(500 cc)) of water Intravenous in- 
jections of Fischer’s solution, consist- 
ing of sodium carbonate crystals, 2j4 
drams (10 Gm ) and sodium chloride, 
4 drams (IS Gm) to 1 quart (1000 
c c ) of water, are also given On ad- 
mission the stomach is washed with 
1 quart (liter) of milk and the whites 
of 3 eggs, followed by water Before 
the tube is removed, 3 ounces (90 
Gm ) of magnesium sulphate in 6 
ounces (180 c c ) of water are intro- 
duced A soapsuds enema is then 
given If the patient did not vomit 
promptly after swallowing the poison 
nor receive medical aid for 3 hours, 
16 to 24 ounces (1000 to 2000 c c ) of 
Fischer’s solution is given intraven- 
ously Six to 8 glasses of the alkaline 
solution are given by mouth daily 
with plenty of water and a liberal 
diet Of 28 patients thus treated, but 
1 died H B Weiss (Jour Amer 
Med Assoc, June 2, 1917) 

In a case of mercurial poisoning in 
a young man, disorders manifested 
mainly by gastrointestinal vomiting, 
diarrhea and Cheyne-Stokes dyspnea 
with a sensation of chest oppression 
and anuria, the writer gave an intra- 
venous injection of a hypertomc glu- 
cose solution, 60 Gm (2 ounces) of 
glucose in 200 c c (6J4 ounces) of 


distilled water The improvement 
was striking, 120 c c of urine being 
passed within 1 hour after the injec- 
tion and the output of the 2 succeed- 
ing days being 825 and 1800 c c re- 
specti\ely Milian and Mougenc de 
Saint Avid (Pans Med , Sept, 8, 1917) 
THERAPEUTICS —Metallic mer- 
cury IS mainly employed as a cathar- 
tic in the form of blue pill As such 
it IS an excellent agent when hepatic 
torpor appears to exist, though it 
sometimes proves irritating to the 
intestinal tract Nine grams, or three 
3-grain (0 2 Gm ) pills, usually give 
rise to little, if any, griping If this 
symptom is feared, howe\er, a little 
opium may be added A saline purga- 
tive IS given the next day 

In cases of heart disease with gen- 
eral edema Pepper strongly recom- 
mended a pill containing 1 gram (0 06 
Gm ) each of blue mass, digitalis, 
and cmchonidme sulphate 

Mercury with chalk, or gray pow- 
der, possesses much the same proper- 
ties as blue mass, but it acts more 
mildly and is, therefore, considerably 
used in the treatment of children 
suffering from hepatic atony and the 
mtestmal conditions associated there- 
with The antacid power of the 
chalk adds to its value in the treat- 
ment of mfantile diarrhea with 
watery, colorless stools It is also 
used m mfantile syphihs with success, 
especially m syphilitic marasmus 
Mercurial ointment, besides its 
well-known value in the treatment of 
syphihs {qv), is also employed as an 
antiphlogistic and resoh ent in jomt 
inflammations It is especially ^alu- 
able when effusions and ankylosis are 
feared as a result of the local changes 
It IS also considered of value by 
some to check serous effusions in 
pleurisy, pericarditis, and peritonitis. 
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as well as to promote healing m these 
conditions The same may be said 
of orchitis and epididymitis, glanders, 
and other surgical mycoses 

Mercurial ointment has also been 
considerably used in the treatment of 
pediculi or other parasites of the 
hairy regions of the body, but as 
Leidy showed, any fixed or volatile 
oil or even a bland ointment will act 
as effectually Hence mercurial oint- 
ment should onl) be employed after 
trying the less dangerous prepara- 
tions If It IS used, care should be 
taken to avoid salnation 

Mercurial plaster may be used in 
the same disoiders as the ointment 
and with the same objects in view 
It is especiall)- \aluable in the treat- 
ment of splenic enlargements of 
malarial origin It is also used to 
pi event pitting m small-pox 

Oxides of Mercury — 1 he yellow 
oxide of meicui} is too nntating foi 
internal administration, and is mainly 
emplo\ ed to piepate the coriespond- 
ing 10 pel cent ointment Even the 
latter is too stiong for use m ophthal- 
mic practice, howe\ei, and it is usu- 
ally reduced by the addition of 
lanolin, laid, etc According to T E 
Mitchell, the following method of 
prepaimg the ointment of yellow 
oxide IS prefeiable to that officially 
preset ibed, the mass pi oduced being 
moie thoroughly homogeneous — 

R Olei ricim gtt iv (0 24 Gm ) 

Hydi aigyri OMcli 
flavi gr iij (0 2 Gm ) 

Misce et adde — 

Petrolati Sij-iv (8-16 Gm ) 

The red oxide of mercury is em- 
ployed to prepare the corresponding 
ointment, but the latter is advan- 
tageously replaced by the ointment 
sf the yellow oxide, owing to the 


finer grain of the powder obtained 
with the latter 

Black wash and yellow wash, con- 
siderably used a^ local stimulants, 
depend for their virtues upon the 
black and yellow oxides formed 

The yellow oxide of mercury en- 
joys the confidence of ophthalmolo- 
gists in the treatment of blepharitis 
and conjunctivitis In the acute form 
of the latter disorder an ointment 
containing 3 to 4 grains (02 to 025 
Gm ) of the yellow oxide to the 
ounce (30 Gm ) is sufficiently strong, 
while disorders of the lids usually 
requiie a preparation of foui times 
that strength The ointment should 
not, however, be allowed to come into 
contact with the conjunctiva Cor- 
neal opacities and ulcers are also 
favorably influenced by the continued 
application of an ointment of yellow 
oxide of mercury 

Among affections of the skm the 
yellow oxide has been used with ad- 
vantage m eczema and acne Ery- 
thematous pruritus of the anus is 
quickly anested by its use 

The led oxide is mainly used to 
stimulate obstinate ulcerative proc- 
esses, such as those occulting in 
veneieal disoiders It is also em- 
ployed in parasitic diseases of the 
skin Moiain recommends a 2 15 
ointment of red oxide in petrolatum 
in anal pruritus, while Elliott has 
found the following combination very 
useful in acne wheie much pustula- 
tion exists — 

R Ung hydrargyn oxidi 

rubn Siij (12 Gm ) 

U ng sulphuris Svj (24 Gm ) 

Ung mnet oxtdi, q s ad Sij (60 Gm) 

M 

Varicose ulcers of the legs were 
successfully treated by Langes with 



MERCURY (SAJOLS) 


673 


an ointment of 1 part of red oxide of 
mercury to 18 parts of petrolatum. 
The dressing was renewed once a 
day 

Black and yellow wash are also 
employed to stimulate chancres and 
syphilitic ulcers, the yellow wash be- 
ing far more potent than the black 
The latter is sometimes used in 
eczema 

The oleate of mercury is some- 
times substituted in syphilis for the 
much less cleanly agent, blue oint- 
ment It should be rubbed into the 
tissues in somewhat smaller quanti- 
ties, and less rapidly It is also em- 
ployed in parasitic skin disorders, 
ha\ing replaced gray ointment in 
many of these, especially tinea ton- 
surans, pediculosis, and sycosis 

Incipient sympathetic ophthalmia 
can sometimes be thwarted by the judi- 
cious and persistent employment of 
mercury^ 

In phlyctenular conjunctivitis and 
keratitis the author prescribes frac- 
tional doses of calomel or gray 
powder, interrupting the course by 
one of a mineral acid 

In glaucoma he commonly employs 
calomel for a few days, following it 
with small doses of the red iodide, 
each to be used in conjunction with 
saline beverages 

Disturbances in the circulation of 
the uveal tissues whereby there may 
be noted sluggishness of iridic action, 
cloudiness of the aqueous and \itre- 
ous, boggmess of the choroid and 
retina, with undue hyperemia of the 
optic disk, sometimes in persons who 
believe themselves to be in perfect 
health, can be entirely dispelled by a 
few doses of fractional amounts of 
calomel 

In interstitial keratitis mercury 
must be exhibited to prevent the 
serious uveal complications which 
are likely to occur 

In intis and parenchymatous kera- 
titis the following formula is useful 


for inunction Mercurj, 3 parts, 
codhver oil, 5 parts, lanolin, 2 parts 
One case of interstitial keratitis in 
a lad of 14 which had resisted 
all other preparations responded 
promptly to graj powder, a 1-grain 
(006 Gm ) pill once daily for a week, 
then 2 pills for four days, and then 
3 pills daily 

In intis rapid action can be had 
by 1-dram (4 Gm ) quantities of 
mercurial ointment rubbed thoroughly 
twice or e\en thrice daily, absorp- 
tion being increased by the hot-air 
bath or a prolonged hot bath It 
may be necessary to resort to intra- 
muscular injections of the bichloride 
To prevent extension to the choroid, 
the protiodide or biniodide in frac- 
tional doses may be used for months 

Syphihtic choroiditis is usually 
readily amenable to mercury 

In hemorrhagic retinitis mercury is 
of signal usefulness unless organiza- 
tion of the effused material has 
already taken place 

In descending optic neuritis, when 
the disk appears blurred in outline 
and dull in color, rapid mercuriali- 
zation may speedily affect it Con- 
centric atrophy may be arrested and 
vision maintained 

In ‘ autotoxic” cases, from absorp- 
tion of acids generated through im- 
perfect digestion, when there is 
cloudiness ot the humors of the eye, 
swelling and venous hyperemia of 
the choroids, retinas, and disks, 
brisk calomel and saline courses, 
with continued periods of protiodide, 
soon effect and maintain clearness 
In the toxic amblyopias, exogenous 
or from disturbed metabolism, mer- 
cury hastens the elimination of the 
poison 

Tuberculosis of ocular structures 
IS certainly curable by mercury 

In phlyctenular conjunctivitis and 
keratitis the author dusts calomel in 
the conjunctival sac In addition 
restriction of diet, fractional doses 
of calomel for three da>s, followed 
by salines, then inunctions of mer- 
cury in codliver oil daily, and after 
several weeks thyroid extract, 1 
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gram (0 06 Gm ) m capsules, are also 
ordered 

Cases of keratitis presumed to be 
tuberculous, but without phlyc- 
tenules, do well on the same treat- 
ment 

In contusions o£ the eye with great 
extravasation of blood into the cham- 
bers prompt mercurialization causes 
a speedy absorption of the effused 
blood 

After removal of eyeballs because 
of purulent mfection, mercury should 
be gnen for three or four weeks to 
prevent the development of memn- 
gitis Burton Chance (Therap Gaz , 
Dec, 1909) 

Ammotuated Mercury — ^The oint- 
ment of ammoniated mercury (white 
precipitate) is, next to that of the ni- 
trate, the most irritating of the official 
ointments of mercurial compounds, and 
IS employed in such affections as 
chronic eczema and psoriasis It is 
also used in parasitic skin diseases, 
and occasionally as an application to 
syphihtic ulcers 

Nitrates of Mercury — The solution 
of acid nitrate of mercury is a very 
active caustic, instantly penetrating 
the supeihcial tissues and especiallv 
phagedenic ulcerations When, there 
fore, it is to be applied, the spot to 
be touched should be surrounded by 
a protective covering of petrolatum, 
and a glass rod used for the applica- 
tion to limit precisely the amount 
employed Any surplus should be 
washed off or removed with blotting 
paper It is not infrequently used 
for the destruction of syphilitic sores, 
benign and malignant neoplasms, 
lupus, condylomata, noma, nevi, 
warts, etc Shield has reported a 
case of complete cure in lupus vul- 
garis from 6 applications of pure 
nitrate of mercury under cocaine 
local anesthesia 


Nine cases of superficial new 
growths treated by acid nitrate of 
mercury as recommended by Sher- 
well The procedure consists in local 
anesthesia by cocaine, complete re- 
moval of the growth with curettes 
or scalpel, hemostasis by cautery if 
necessary, and, finally, application of 
the nitrate for fifteen to twenty 
minutes, followed by sodium bicar- 
bonate to neutralize the excess The 
resulting wound is kept clean and 
dry, the edema and swelling usually 
requiring no special treatment The 
immediate and permanent results, 
both in benign and malignant 
growths, are excellent H H Hazen 
(Wash Med Annals, Nov, 1912) 

The ointment of nitrate of mer- 
cury, or citrine ointment, may be 
advantageously employed for deep- 
seated inflammations limited to re- 
stricted areas, when the superficial 
tissues are intact It was thus suc- 
cessfully used to abort boils and 
felons by Kenner, who, ip ti eating a 
felon, covered the entire finger with 
a coating of the ointment about 
inch thick, and then wiapped over it 
a piece of thick adhesive plastei 
This diessing was allowed to remain 
twenty-four hours, after which no 
further treatment proved necessary 

In tinea circinata the ointment of 
mercuric nitrate is efficient and 
widel} used When the ointment is 
to be u=!ed in ulcerative processes, 
for which A is employed as an active 
stimulant, it should be diluted one- 
half In this strength it is especially 
useful in chronic disorders of the 
scalp, and is also occasionally used in 
chronic eczema, psoriasis, and other 
cutaneous disorders of the body, 
though only when these are localized 
Its application over large surfaces is 
dangerous 

Iodides of Mercury — ^The red 
iodide, or biniodide, of mercury is 
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used principally in the treatment of 
syphilis (jqv), but it has been found 
useful in various other disorders, as 
an antiseptic in surgery, and in in- 
fectious diseases 

Illingworth used a 1 2000 solution 
of mercury biniodide in sodium 
iodide solution for the dressing of all 
amputation flaps and recent wounds, 
and asserted that union is secured 
more firmly and rapidly thereby than 
with phenol dressings He found it 
non-irritant 

The same author used the bmiodide 
both internally and locally in scarlet 
fever, with asserted good results both 
in causing the condition to abate and 
in preventing its transmission to 
others The throat was painted or 
sprayed every four hours with a 
1 2000 to 1 500 solution of the drug 
Hypodermic injections of bmiodide 
of mercury are very effective in 
hereditary syphihs Children tolerate 
large doses of strong solutions of 
the drug, and the writer recommends 
as an ordinary dose 0 06 Gm (1 
gram) at intervals of e to eight 
days, according to the severity of the 
specific manifestations perfect 

solution of the mercurial is obtained 
by adding a small quantity of potas- 
sium iodide, and for this purpose a 
few drops of the follo'vimg solution 
is recommended Potassium iodide, 
1 Gm (15 grams), distilled water, 
4 c c (1 fluidram) Subcutaneous in- 
jections produce very painful swell- 
ings, which do not disappear for some 
time, and for this reason intra- 
muscular injections are to be pre- 
ferred They are somewhat painful, 
but do not cause as much discomfort 
as the subcutaneous injections Bre- 
ton (Revue mens des mal de I’en- 
fants, Dec , 1903) 

Bmiodide of mercury precipitating 
tyrotoxicon in liquids, it has been 
recommended as an antidote m 
ptomame poisoning 


The green or yellow iodide is 
mainly emplo>ed in syphilis (g^') 

The solution of arsenic and mer- 
curic iodides (Donovan’s solution) is 
much esteemed in the treatment of 
chronic disorders of the skin lep- 
rosy, lupus, etc It is also advan- 
tageous in chronic gout and in rheu- 
matism as a general alterative and 
tonic 

Chlorides of Mercury — Mercurous 
chloride, or calomel, is still consider- 
ably employed as a purgative, though 
slow in action and occasionally unre- 
liable The opportunity for retention 
under such circumstances renders 
mercurial absorption possible when a 
large dose is given, and it is always 
prudent to administer a saline the 
next morning, or to give another 
purgative at the same time — a poor 
1 ecommendation for the primary 
drug The compound cathartic pill is 
based upon this principle Recent 
labors hav'e severely shaken the gen- 
eral belief that calomel increases the 
flow of bile, and tend to confirm the 
\ lew”^ that as true purgativ es there are 
many agents, e g , podophydlin, that 
are preferable to calomel The latter 
IS advantageous, however, ov^er most 
other purgativ es in hav ing decided 
antiseptic properties, without inhibit- 
ing the digestiv'^e ferments Its gei- 
micidal action may render it useful, 
moreover, in the presence of sy'^stemic 
infectious processes In diphtheria, 
for instance, it is useful, and will 
sometimes check the disease when 
administered, — but this can hardly 
be credited to its merits as a puiga- 
tive According to the experiments 
conducted by Boyon and Dufour on 
dogs with bile fistulas, calomel act- 
ually exerts a decided inhibitory ef- 
fect on the secretion of bile 
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Sollmann explains the action of 
calomel in the intestines as being 
the result of its solution therein, due 
to its forming albuminates soluble 
in the carbonates and chlorides of the 
intestinal juice The intestine of 
nurslings containing much less chlo- 
ride than IS present in adults, calomel 
IS less strongly cathartic in the 
former than m the latter The dissolu- 
tion of calomel in the intestine goes 
on slowly, so that but little of the 
drug has actually become soluble by 
the time purgation begins 

Thus it IS conceivable why purga- 
tive effects are obtainable from 
calomel with greater certainty and 
without danger of ptyalism when 
veiy small doses, to yi gram 

(0 006 to 0 03 Gm ), are administered 
every half-houi until 1 to 3 grains 
(0 06 to 0 18 Gm ) have been taken 
Most or all of the mercury thus in- 
gested becomes operative as a cathar- 
tic in the intestinal tract, and there is 
no surplus to awaken toxic symp- 
toms later on 

Given in one large dose, calomel 
produces a cathartic effect with little 
constitutional disturbance One gram 
(0 06 Gm ) doses given at regular 
intervals of an hour for eight hours 
produce catharsis, plus some extra 
intestinal irritation, and plus a gen- 
eial constitutional influence When 
the drug is given in doses ot %o gram 
(0 006 Gm ) two or three times a 
day, a general glandular stimulation 
IS induced, without special intestinal 
disturbance H B Hemenway (Jour 
Amer Med Assoc, Mar 19, 1910) 
Better results are obtained when 
calomel is allowed to complete a 
purgative action itself than where 
another purgative is given There 
is less liability of secondary stasis 
immediately following such purga- 
tion, and the bowel discharges re- 
main normal for some time there- 


after G L Servoss (Oklahoma 
Med News-Jour, Sept, 1910) 

Large doses of calomel have been 
recommended by some in the early 
stages of acute febrile disease, pleu- 
risy, pneumoma, yellow fever, and 
even in such affections as cholera It 
seems possible, from relatively re- 
cent experimentation, that calomel in 
moderate doses may have the power 
to activate the processes of immunity 
In jaundice, or “biliousness” due to 
exposure to cold, calomel is also em- 
ployed with asserted benefit 

In children veiy small doses of 
calomel are of great value when gen- 
eral inertia is associated with a 
heavy breath and (usually) ill-smeU- 
ing stools Four doses of %5 gram 
(0 0025 Gm ) each eveiy half-hour, 
repeated in four or five days if needed, 
sometimes change the entire aspect 
of the child The drug is best admin- 
istered thoroughly mixed with a little 
sugar, the powder being merely 
placed on the tongue The tonic 
action of the remedy plays an im- 
portant role here, provided only 
minute doses are given 

In infantile diarrhea this treatment 
IS decidedly valuable , grain 

(0 003 Gm ) of the diug should be ad- 
ministered eveiy three hours 

As an anthelmintic calomel may 
also be used with advantage 

All the mercurial preparations 
possess diuretic properties, but these 
are especially marked when calomel 
is employed The increase of urine 
may range from a few ounces to as 
much as 370 ounces (Jendiassik) 
When calomel is administered in 
moderate doses, repeated every three 
or four hours, the diuretic action ap- 
pears early in some cases and only 
after four or five days in others Ac- 
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cording to Lipan, tolerance for calo- 
mel IS greatest where the diuretic 
action IS most rapidly produced, 
while it IS least where the diuresis is 
retarded The main untoward fea- 
ture in its use IS the marked tendency 
to cause ptyalism and other manifes- 
tations of mercurial intoxication 
Hence the patients should be care- 
fully watched Calomel is especiallj. 
efficacious in edema of cardiac origin 
Six doses of lj54 grains (0 1 Gm ) 
each may be given during the day, 
one every three hours After the 
first few doses have been given, as a 
rule, an inciease in diuresis is estab- 
lished, and on the second or third da> 
copious evacuations of the bowels 
take place There is marked im- 
provement in all the symptoms, car- 
diac and other Even after the calo- 
mel has been discontinued these good 
results peisist for from twenty -four 
to forty-eight hours 

In order to prevent excessive sali- 
\ation, or to relieve it when already 
produced, the following mouth-wash 
may be used — 

R Potassu chloratis 3iiss(10Gm) 

Actdi tanmci gr iv (025 Gm ) 

Aqua; destiUata fSx (300 cc) 

M 

The calomel does good by relieving 
the congestion of the liver and the 
renal circulation, thus indirectly re- 
ducing the resistance to the heart 
At the same time an absolute milk 
diet should be ordered Of 107 cases 
of grave cardiac disease with distress- 
ing symptoms of failure of the heait 
treated in this manner by Moraldescu 
there were 14 deaths 2 died of pneu- 
monia after the heart symptoms had 
been relieved , 3 died before the treat- 
ment had sufficient opportunity to be 
tried, and the remaining 9 were of ad- 
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vanced years and the disease also was 
far advanced 

Mercury is especiall} of \alue 
vvhen there is no concomitant renal 
or hepatic disorder, and is harmful, 
according to Huchard, when the 
urine contains albumin Pathological 
changes in the kidneys, indeed, pre- 
vent or abridge its action 

According to Landau, calomel is 
appropriate in severe dropsy not only 
when due to valvular disease, but also 
when due to cardiac failure from fatty 
degeneration, atheroma, and myocar- 
ditis In fatty heart he considers it 
m some waj s a specific, as it not 
only causes profuse diuresis, but 
causes the absorption ot fat He ad- 
vises that it be guen foi six to eight 
days in about 1-grain (0 06 Gm ) 
doses fi\ e times in twenty -four hours, 
at intervals of three to four hours 
Profuse diuresis sets in, as a rule, on 
the fifth day The calomel should be 
still continued until the drops^ quite 
disappears On the sixth or seventh 
day, when diuresis is full^ estab- 
lished, infusion of digitalis may be 
prescribed with additional benefit It 
the dropsy has not disappeared after 
the first course, the treatment may be 
repeated after an inter\al of a week 
Mild stomatitis, gmgu itis, colic 
bloody stools, hoarseness etc , need 
not interrupt the calomel treatment 
Should, however, diarrhea be severe, 
the dose maj be reduced to 3 or 4 
powders a day (Landau) 

Calomel has also been used as a diu- 
retic in renal and hepatic disorders, 
but the results are less constantly 
favorable Its beha\ lor in the treat- 
ment of cardiac disorders would tend 
to demonstrate that renal lesions in- 
hibit calomel diuresis, hence the pro- 
priety of prescribing calomel in these 
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cases seems doubtful Yet in a cer- 
tain proportion of instances of ne- 
phritis calomel undoubtedly proves 
superior in action to all other diu- 
retics, and many observers hold that 
the drug does not aggravate the 
nephritis, whether its administration 
IS followed by diuresis or not 

In hepatic cirrhosis with ascites 
calomel can be given in moderate 
doses with safety Zakharme has 
recommended its use both in chole- 
lithiasis, catarrhal jaundice, and hy- 
pertrophic cirrhosis of the liver — 
where the usual measures have failed — 
in doses of 1 gram (0 06 Gm ) e\ery 
hour for fi\ e consecutive houi s, after 
which, in cinhosis it is further ad- 
ministered e\ery two hours until pain 
has disappeared 

Reference made to the benefit de- 
rived from the occasional use of 
mercurial preparations in the treat- 
ment of chronic valvular diseases of 
the heart where failure of compen- 
sation IS threatening W Carter 
(Lancet, Apr 20, 1907) 

Calomel recommended to increase 
elimination in pregnancy This ac- 
tion IS best obtained by giving y>o 
to %o gram (0 003 to 0 006 Gm ) three 
times a day, which course can be 
safely continued throughout preg- 
nancy by omitting it for three or four 
days every two weeks It should be 
well triturated with sodium bicar- 
bonate, which increases its action 
and lessens the dangef of salivation 
For twelve years the writer has 
made this a routine treatment in all 
pregnant cases where elimination 
was deficient, as indicated by head- 
ache, slight disturbance of the di- 
gestion, and diminution of solids and 
urea excreted in the urine 

Usually in less than a week after 
beginning this treatment the symp- 
toms enumerated above will disap- 
pear, and the urea and solids be- 
come normal The patient is then 
instructed to discontinue the pow- 


ders or tablets until she again feels 
the need of them 

Calomel should not be employed 
in large doses as a purgative during 
pregnancy Strieker Coles (Therap 
Gaz, Aug IS, 1910) 

The domain of calomel as a diuretic 
in pediatric practice lies entirely in car- 
diac dropsy Several cases of cardiac 
dropsy cited in which digitalis, stro- 
phanthus, and caffeine had no appre- 
ciable effect on the dropsy, but when 
calomel was administered for its di- 
uretic effect it brought up the urine 
output invariably from 200 c c to 
2000 c c , and even up to 4800 c c 
By using calomel in this way the 
author has prolonged life at least a 
year in hopeless cases There were 
no bad effects in the way of mer- 
cunalization F v Szontagh (Archiv 
f Kinderheilk, Bd Iv, S 121, 1910) 

Excellent results are obtained from 
calomel where a diuretic effect is de- 
sired in the presence of syphilis, as 
in mesoaortitis luetica with edema, 
luetic liver disease with portal stasis, 
and luetic renal disease with general 
edema In ascites with portal stasis 
results can be expected only if the 
stasis IS due to a syphilitic lesion or 
if collateral circulation has been es- 
tablished naturally or artificially 
Calomel is contraindicated in the 
presence of idiosyncrasy, peritonitis, 
intestinal obstruction, and paren- 
chymatous nephritis To test the toler- 
ance, not more than 2 doses of 3 
grains (0 2 Gm ) each, with %2 gram 
(0 OOS Gm ) of extract of opium, 
should be given on the first day, to 
be increased on the following days, 
until 4 to 6 doses are given The 
dose should then be diminished for 
two to three days so that the entire 
amount taken is 45 to 75 grams (3 
to 5 Gm ) Calomel is not a pure 
renal diuretic, but directs fluid from 
the intestines into the blood Fleck- 
seder (Wien klin Woch , Nu 41, 
1911) 

In lupus, especially m an old, ulcer- 
ated, turgescent form, with deep in- 
filtration, Asselbergs has found in- 
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jections of ^ gram (005 Gm ) of 
calomel (into the buttocks) of decided, 
though not always lasting, value In 
the more superficial forms, and in 
lupus erythematosus benefit was less 
clearly apparent 

Calomel has been used locally as a 
stimulant in chronic inflammatory 
and ulcerative processes of the skin 
and mucous membranes, but its pos- 
sible toxic effects impose caution in 
this direction In sjrphilitic ulcers it 
may be used as a dusting powder 
When it IS used in phlyctenular con- 
junctivitis, potassium iodide should 
not be given simultaneously, as a 
highly irritating compound would 
otherwise be formed with the portion 
of the iodide eliminated with the 
lachrymal secretion 

Mercuric chloride, or corrosive sub- 
limate, aside from its uses as an anti- 
septic (see Wounds), and in syphilis 
(see Syphilis), is possessed of useful 
applications very similar to those of 
calomel, doses commensurate with 
Its greater strength being, of course, 
employed Here, again, the activity 
of mercury as a tonic becomes mani- 
fest, provided very small doses are 
adhered to 

Injections of salicylate of mercury, 
thymolacetate of mercury, and oleum 
cinereum are not influenced by the 
coincident presence of potassium 
iodide in the tissues Hence the 
author recommends the salts men- 
tioned in using mercury with iodine 
F Lesser (Deut med Woch , Nov 
28 , 1901 ) 

In the summer diarrhea of children 
and adults very small doses of mer- 
curic chloride are especially effective 
— M.OO gram (00006 Gm ), repeated 
every hour or two The drug stimu- 
lates the intestinal tract, acts as a 
germicide, thus arresting putrefaction. 
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and rids the bowel of its contents by 
gentle catharsis 

In dysentery enemata of mercury 
bichloride were successfully em- 
ployed by Lemoine and others in 
cases where ipecacuanha had failed, 
and where the patients complained 
from the beginning of nausea and 
\omiting A. 1 5000 or 1 6000 solu- 
tion of the bichloride was used, and 
enemata of 6 fluidounces (200 c c ) each 
given once to three times daily A 
large proportion of the cases were 
cured Calomel was sometimes given, 
also, by the mouth 

The drug has also been recommended 
in the treatment of diphtheria, %oo 
gram (0 0006 Gm ) being gi\ en every 
three hours , but antitoxin is, of 
course, a far more effecti\e agent 

On the whole, the internal admin- 
istration of mercury bichloride m 
affections other than syphilitic has 
not recen ed much support from the 
profession, owing to the fear of caus- 
ing salivation and other manifesta- 
tions of mercurial poisoning Calo- 
mel has usually been emploj ed, 
though, m truth, this agent is more 
liable to gne rise to toxic symptoms 
than the bichloride 

Subcutaneous injections of the bi- 
chloride have been recommended in 
a variety of affections Thus, Jullien 
lauds treatment of this kind in gonor- 
rheal rheumatism Consalvi and 
Smith have reported good results in 
cerebrospinal meningitis fiom injec- 
tions of 3^15 to 34 gram (0 004 to 0 015 
Gm ) Smith gave the larger dose at 
first, and then 3^5 gram every hour 
until sj mptoms of gastrointestinal 
irritation appeared In pernicious 
anemia De Francesco and Patera also 
claim benefit from repeated injections 
of the drug 
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Research on rabbits demonstrating 
that intravenous injection of corro- 
sive sublimate has an unmistakable, 
though moderate, action in arresting 
or retarding an infectious process m 
the depths of the eye in the large 
majority of cases, both acute and 
chronic Tumminia (Gaz degli Ospe- 
dali, XXV, No 109, 1904) 

The author highly recommends the 
use of bichloride of mercury in in- 
fectious and contagious diseases 
For many years he has used it with 
good results in scarlet fever, measles, 
pertussis, la grippe, pneumonia, and 
typhoid fever, provided they came 
under care early, before complications 
or profound toxemia had developed, 
without n complication or death He 
has also tre ited intestinal diseases 
m children with bichloride, without 
a smqle death in cases that came 
earl^ 

The dose is to gram (0 004 
to 0 008 Gni ) e\ ery two or three 
hours for an adult, for children in 
proportion except in severe syphilis 
He administers M<» to grain (0 004 
to 0 008 Gin) hypodermically once 
a day for four clays, and then twice 
a week for three weeks, and also 
gi\ es during the hypodermic medica- 
tion Me to gram by mouth, five or 
SIX times daily continuing the drug 
for se\ era’ months, or longer, it 
necessary 

\s soon as the gums swell and the 
teeth liecome slightly tender, one 
should stop the drug for a few days, 
resuming it as soon as tenderness and 
swelling ha\e disappeared H E 
Jones (Va Med Semi-Monthly, Jan 
22, 1909) 

Intravenous use of bichloride of 
mercury recommended in a variety 
of conditions, especially the not in- 
frequent cases of septicemia in which 
the micro-organism responsible re- 
mains obscure 

Even where the infection was so 
severe that the patient’s condition 
seemed hopeless, the writer has ob- 
tained almost miraculous results He 
employed the following formula — 


B Hydrargyri chlo- 

ndi corrosivi gr % (001 Gm ) 
Sodtt chloridi gr iJ4(0 07SGm ) 
AqucB stenliscLtce fSnss (10 cc) 

M 

This is slowly injected into a 
vein The temperature usually falls 
promptly and the patient’s general 
condition improves The same dose 
may be injected three times in 
twenty-four hours Baccelh (II Poli- 
clinico. No 13, 1911) 

The writer administered %2 gram 
(0002 Gm ) of mercury bichloride 
three times a day to the mothers ot 
nursing syphilitic babies, and found 
that Its effect upon the specific proc- 
ess was slight though positive He 
then administered the same dose to 
over 200 cases of non-infected nurs- 
ing mothers whose infants had vomit- 
ing, diarrhea, colic, lack of gam in 
weight, constipation, or skm mani- 
festations Between 30 and 40 per 
cent of these cases were benefited 
No harm resulted in the cases not 
impro\ ed Any nurslings not pros- 
pering were considered good sub- 
jects The effect upon the non- 
infected mother was sometimes that 
ot a general tonic, but in most cases 
no effect was observed In a 
number of instances where nursing 
hid been discontinued it was possible 
to re-estil)lish the function after 
twelve weeks The infants weight 
increased rapidly in many cases 
where it had been stationary Vomit- 
ing of whatever cause stopped 
within twenty-four hours, unless due 
to organic obstruction or overfeed- 
ing In diarrhea the movements be- 
came less numerous, and undigested 
green, curdy, mucous, foul-smelling 
stools were replaced by normal ones 
Constipation in a number of cases 
was relieved very promptly Colic 
was benefited more regularly than 
any other symptom with the excep- 
tion of gam in weight Eczema m 
a few cases was improved at once 
Urticaria seemed also to have been 
benefited It was rarely necessary to 
continue the use of the drug for 
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more than four weeks, although in a 
few cases it was continued tor 
months How the beneficial effect is 
obtained cannot be positively stated 
Haas (Archives of Pediat, Jul>, 
1912) 

The external uses of mercury bi- 
chloride are very numerous In the 
treatment of furunculosis or boils it 
IS extiemely valuable, and often suc- 
ceeds in arresting them when used 
early Compresses of a 1 500 solu- 
tion applied over the spot — or, when 
the furuncle shows its first signs on 
an extremity, baths of this strength — 
are very efficient The threatened 
region should be kept moist with the 
solution 

In onychia maligna, glanders, and 
anthrax these applications are also 
of value The effect is enhanced by 
using waim solutions The salt is 
also used with advantage in manj 
skin distuibances, including those at- 
tending infectious fevers In small- 
pox It IS distinctly effective in the 
prevention of pitting Talamon for 
this purpose proceeds as follows On 
the fiist or second day of the erup- 
tion, the face is washed with soap and 
water, rinsed with borated water, and 
wiped dry with absorbent cotton 
After the third day the washing is 
unnecessary The eyes are protected 
w^th borated wadding, and a solution 
of meicury bichloride applied with an 
atomizer The spray is applied 
chiefly to incipient pustules Fifteen 
minutes after this opeiation of 
atomizing, which should not last 
more than a minute, the face is 
rubbed with a pledget of wadding 
dipped in a glycerin solution of sub- 
limate of the strength of dram 
(2 Gm ) to the fluidounce (30 cc) 
The procedure is repeated three or four 
times a day in the first three days. 


and then twice until the sixth or 
se\enth da\, when the spra> is sus- 
pended and the gl> cenn painting 
continued until the scabs begin to 
drop off The results are highly suc- 
cessful except m cases of confluent 
small-pox The spray solution is made 
up as follow s — 

S Cot resize sublimate, 

Citric acid of each gr (1 Gm ) 
Alcohol TTiKx\ (See) 

Ether q s ad fSxiiss (375 c c ) 

M 

Calomel employed as an antiseptic 
in 4000 to 5000 confinements, with 
\er> satistactor> results The agent 
owes Its safety to its insolubility, 
while Its antiseptic property appears 
to depend on the production of co- 
agulation of proteins when brought 
into close contact with them Ex- 
periments with pathogenic bacteria 
ha\e shown that its antiseptic \alue 
IS quite high, and that when applied 
to a gi\en surface it is perfectly 
capable of pre\ enting infection by 
small amounts of bacteria As ordi- 
nanlv used there appears to be no 
danger ot causing intoxication, and 
the author warmlj commends it as 
a dusting powder to be applied to 
the hands after these have been 
sterilized in the usual wa> before 
performing obstetric manipulations 
Theopold (Deut nied Woch , Feb 
14, 1907) 

In sterilization of the skin by a 
spirituous solution of mercury per- 
chloride before operation, the writer 
paints on a 1 500 solution of chloride 
ot mercur> in meth>l alcohol twice 
at an inter\al of ten minutes He 
tried this method in 102 cases and in 
all aseptic cases obtained primary 
union The method is of advantage 
o\er the iodine method in that it 
causes no skin irritation Cohn Clark 
(Bnt Med Jour, Sept 28, 1912) 

Solutions of mercur}- bichloride m 
distilled water are far more perma- 
nent than those in tap water, decom- 
position at once setting in m the lattei 
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and being kept up through the in- 
fluence of air and light Sodium or 
ammonium chloride hastens the solu- 
tion of the mercurj salt in water, 
but their presence distinctly impairs 
the antiseptic power of the bichloride, 
the dissociation of which into ions, as 
well as the precipitation of proteins 
by the bichloride, is hindered 

Cyanides of Mercury — The oxy- 
c>anide of mercury has been highly 
lauded as an antiseptic in surgery It 
is well tolerated by the tissues, and 
IS considered especially applicable to 
suppuiating surfaces or mucous 
membranes, e g , the conjunctiva, to 
render them aseptic 

As a disinfectant for metallic in- 
struments, oxycyanide of mercury is 
ad\antageous in that it does not in 
any waj affect the latter, not even 
the edge of cutting instruments A 3 
per cent solution corresponds m 
powei to a 2 per cent solution of 
corrosive sublimate, but a 1 10,000 
solution has been found efficacious 
for external uses Monod and Mal- 
gaigne found it to possess all the 
qualities of the bichloiide The diug 
being exceedingly toxic, they never use 
large quantities at a time and avoid 
using it for washing out ca\ities 
Chibret administered injections of 
a 1 pel cent solution of the oxy- 
cyanide in over 1000 cases of syph- 
ilis, without untoward effects in any 
instance Galezowski recommends 
the following formula for routine use 
in the treatment of choroidal atrophy 
in cases of myopia and of dissem- 
mated choroiditis m gouty persons — 

R Cocaine hydro- 
chloride gr IV (0 25 Gm ) 

Mercury cyanide gr ivss (0 3 Gm ) 
Cherry-laurel water fSvj (25 c c ) 
Distilled water fSviij (250 c c ) 

M 


The same solution may be used for 
subconjunctival injection in certain 
cases of severe exudative and plastic 
choroiditis 

The cyanide of mercury is highly 
recommended as an antiseptic for use 
by oculists, and is non-irntating 
It has been recommended as a safe 
agent for hypodermic use Accord- 
ing to Harrington’s experiments, 
mercury cyanide is not to be relied 
on as a general surgical disinfectant 

Intramuscular injections of mer- 
cury advocated not only for syphilitic 
ocular affections, but also for certain 
non-syphilitic ones, such as optic 
neuritis, suppurative infectious proc- 
esses, sympathetic ophthalmia, and 
certain forms of detachment of the 
retina, especially when accompanied 
by evidences of choroiditis Schmidt- 
Rimpler (Deut med Woch , Bd 
xxxii, Nu 1, 1906) 

Report of 26 cases of tuberculosis 
and other diseases of vegetable para- 
sitic origin treated by deep muscular 
injections of mercuric succinimide 
The most efficient dose is such as 
will just fall short of mercurializa- 
tion, VIZ, grains (091 Gm ) The 
cases treated included 1 of broncho- 
pneumonia, 3 of typhoid fever, 5 of 
epidemic catarrh, 10 of tonsilhtis, 1 
of cystitis, 1 of chronic otitis media, 
1 of cellulitis, 4 of furunculosis, 1 of 
chancroid The earlier m typhoid 
fever the remedy is injected, the 
better the results B L Wright 
(Med Record, Dec 2, 1911) 

The author treated pernicious 
vomiting of pregnancy with hypo- 
dermic injections of mercury The 
drug kept the bowels moving briskly 
for several days and had a marked 
sedative effect on the stomach 

He treated a case of hepatic en- 
gorgement and persistent vomiting 
following a drunken debauch m the 
same way, with excellent results Of 
several cases thus treated, the symp- 
toms of gastric irritation were 
promptly relieved in all In a case 
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of puerperal eclampsia he found mer- 
cury of benefit The patient, un- 
conscious, was given grains (0 1 
Gm ) of mercury salicylate, which 
not only opened the bowels thor- 
oughly, but put the kidneys actively 
to work In another case in which 
the patient was in a comatose con- 
dition from chronic nephritis the 
drug was also used with decidedly 
good results Mercury thus used in 
proper dosage almost invariably 
gives this purgative effect, which 
lasts for several days A 10 per cent 
solution of the mercury salicylate in 
oil was used F M Perrow (Va 
Med Semi-Mthly, May 24, 1912) 
Frequently repeated bathing of the 
eye with a 1 2000 solution of mer- 
cury cyanide for three days preceding 
cataract operations eliminates all 
possibility of suppuration m the 
organ 1 By killing all micro- 
organisms on the conjunctiva 2 By 
causing the formation in the in- 
terior of the eye of antitoxic bodies 
Subconjunctival injections of the 
same solution constitute the most 
effective measure available to arrest 
or cure cases of chronic iritis or 
xridochoroiditis and, m particular, 
cases of atrophic chorioretinitis, for 
which hitherto no good remedy has 
been at hand E Grand-Clement 
(Lyon Med , July 21, 1912) 
Subconjunctival injections of cya- 
nide of mercury employed in numerous 
cases of trachomatous keratitis, acute 
indolent ulcers, ulcer hypopyon, 
recent comeal opacities, parenchym- 
atous keratitis, and episcleritis and 
scleritis Besides these a large 
number of mixed cases of “irritable 
eyes*' were similarly treated Pa- 
tients with scarred corneas, diseased 
hds, more or less ciliary injection, 
blepharospasm, and lachrymation The 
treatment consisted of subconjuncti- 
val injection of 10 to 20 minims (0 6 
to 1 25 c c ) of a 1 4000 solution of 
mercury cyanide in sterile water 
Within an hour or so all discomfort 
disappeared The results were very 
satisfactory Blepharospasm and lach- 
rymation were promptly relieved 


Pain in sclentis and ulcers ceased 
Recent corneal opacities were im- 
proved As a routine for chronic 
trachomas with pannus, if time and 
suffering are of moment, cyanide in- 
jections hold high place C B Med- 
ing (Ophthalmology, July, 1913) 
From 12 years' experience the 
writer concludes that mercury sahcyl- 
arsenate is more valuable than other 
soluble salts of mercury or arsenic in 
various complex ocular affections m 
which syphilis, generally congenital, 
IS associated with dystrophic and 
chronic inflammatory processes, in 
particular tuberculosis in an attenu- 
ated form In a 3 per cent solution, 
put up in ampoules, the preparation 
is also known as enesol Used freely 
twice a day for bathing the eye, the 
compound rapidly overcomes begin- 
ning mtection of the cornea, e\en m 
the presence of hypopyon, providing 
dacryocystitis is not simultaneously 
present or is \ igorously treated 
When a wound of the cornea becomes 
yellow and is complicated by suppu- 
rative iritis, use of the compound will 
nearly always lead to reco%ery Ter- 
son (Paris Medical, Oct 6, 1917^ 
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METHYL ALCOHOL POI- 
SONING — \11 the alcohols of the mon- 
acid senes are toxic, though m an ascend- 
ing scale, from methj 1 alcohol to amyl 
Methyl alcohol (wood alcohol, cologne 
spirits, Columbian spirits, colonial spirits, 
eagle spirits, etc) [CHaOH] is, howe\er, 
cumulative m its effects, and the others 
are not This is apparently due to the 
fact that methyl alcohol remains more or 
less unchanged when in contact with the 
tissues, and consequently its influence is 
continuous (Jelliffe) It is used as an 
adulterant and substitute for gram alco- 
hol (ethyl alcohol) in cheap whisky and 
other alcoholic beverages, Jamaica ginger. 
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lemon and other cooking extracts, es- 
sences, and flavoring fluids, in the prep- 
aration of many proprietary and patent 
medicines, eg , witchhazel, domestic lini- 
ments, bay rum, cologne and Florida 
waters, and other perfumes, and in the 
arts, as in the manufacture of varnishes, 
for stiffening hats, lacquering brass, etc 
It IS evident that the poison may either 
be introduced by the mouth, be absorbed 
by the skin, or be inhaled, in the latter 
cases producing chronic poisoning by its 
cumulative effects, and in the first either 
acute or chronic poisoning, according to 
amount taken and the length of time the 
poison has been used 

SYMPTOMS — The symptoms of acute 
poisomng are abdominal pain, general 
weakness, nausea, vomiting, vertigo head- 
ache, mydriasis, and bilateral blindness 
If recovery does not occur, there is 
a marked depression of the heart action, 
a sighing respiration, cold sweats, delirium, 
unconsciousness, coma and death The 
blindness may appear in a few hours or 
be dela>ed It is generally complete, 
with subsequent improvement, and, finally, 
a relapse into permanent blindness 
The symptoms of chrome poisoning are 
not so pronounced or so easily recognized 
as those of the acute form Hyperesthesia 
and paresthesia of the hands, pain induced 
by prc'^sure over nerve trunks, and pain 
in the joints indicate a peripher il neuritis 
In a few da} s alisolute blindness usually 
appe ir^ which follows the course indi 
cated under iciite poisoning 

DIAGNOSIS — Acute abdominal dis- 
tress, tollowcd by blindness and perhaps 
peripheral neuritis, should lead one to sus- 
pect this condition 

PATHOLOGY —Methyl alcohol ap- 
pears to have a selective action on the 
optic ier\es, which suffer a destructive 
inflammation of their fibers or retinal ele- 
ments (or both), followed by atrophy 
The optic outlines are blurred, there is 
some papillary edema, and the central 
vessels are engorged As the acute papil- 
litis subsides vision improves somewhat, 
only to be followed by postneuritic at- 
rophy and permanent blindness 
TREATMENT — Dilution of the poison 
in the stomach with warm water, as well 
as Its removal by the stomach pump and 


high rectal injections, should be followed 
by the use of pilocarpine, hot baths, 
diuretics, and potassium iodide internally 
Stimulants are indicated, especially strych- 
nine and coffee Heat should be applied 
to the body and to the extremities, alter- 
nate hot and cold affusions, however, may 
be employed to combat coma A milk 
diet IS commended, especially for its 
diuretic action The optic nerve condi- 
tion may be favorably influenced by 
strychnine W 

METHYL AND METHYLENE 
CHLORIDES. 

Methyl chloride (monochlormethane , 
chlormethyl) [CH 3 CI] is a gaseous com- 
pound obtained by the reaction between 
methyl alcohol and hydrochloric acid in 
the presence of zinc chloride, with sub- 
sequent purification It occurs as a color- 
less gas with a sweet taste and an 
ethereal odor, soluble m % its volume 
of water, much more so in alcohol, and 
freely in ether and chloroform It is less 
inflammable than ether Under a press- 
ure of 5 atmospheres at normal tempera- 
ture It becomes a neutral liquid, which 
has been recommended for use as a spray 
to relieve pain and itching m severe 
neuralgia and pruritus, and to produce 
local anesthesia The surface should pre- 
viously be anointed with petrolatum to 
prevent the formation of blisters 

Methylene chloride (methylene bi- 
chloride dichlormethane, chloromethyl) 
[CIIjClj] IS obtained by the reduction of 
chloroform (in alcoholic solution) by zinc 
and hydrochloric acid, with subsequent 
purification It occurs as a heavy, color- 
less liquid, boiling between 104° and 
105° F (40° and 41° C ), and having an 
odor suggesting that of chloroform It 
is soluble in alcohol and ether, and is de- 
composed when exposed to light and air, 
the change being prevented by the addi- 
tion of a little alcohol 

English methylene chloride, or methy- 
lene, IS a mixture of methylene chloride 
and ethyl chloride It was recommended 
as an anesthetic in doses of from 1 to 4 
flmdrams (4 to 16 c c ), but is not free 
from danger and should not be confounded 
with, the definite compound methylene 
bichloride 
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A mixture of chloroform and methyl 
chloride (4 to 1) is also marketed as 
"‘methylene chloride ” 

Methylene bichloride has been proposed 
for use as a general anesthetic safer than 
chloroform Its high cost, however, mili- 
tates against its employment, and, fur- 
thermore, it IS doubtful whether this com- 
pound is not even more dangerous than 
chloroform One fluidram (4 c c ) in- 
haled every five minutes is the average 
quantity required for producing anesthesia 
It may be used internally in doses of 
from S to IS minims (0 3 to 1 c c ) 

W and S 

METHYLENE BLUE -Methylene 

blue [CieHisNsSCl] is one of the aniline 
dyes, a diphenylamine compound result- 
ing from the action of hydrogen sulphide 
upon an oxidation product of para-amido- 
dimethylaniline It occurs as a fine, dark- 
green crystalline powder or in crystals, 
readily soluble in water, less readily in 
alcohol, the solutions having a deep-blue 
color A solution of methylene blue can- 
not be distinguished from a solution of 
methyl blue or methyl violet (pyoktanin) 
without great care, and toxic effects have 
been observed as a result of errors in 
prescribing the one drug for the other, 
the dose of pyoktanin being smaller 

Tests to distinguish methylene blue 
from methyl blue are as follows 1 The 
meniscus on the surface of a solution of 
methylene blue in a test-tube, or a thin 
film of such a solution, has a greenish 
color, while that of methyl blue is blue 
under all circumstances 2 When sodium 
hydrate is added to a solution of each 
the color of the methylene-blue solution 
is changed to violet, while that of the 
methyl blue becomes a reddish brown 
(Smith) 3 A diluted solution of methyl 
blue becomes decolorized on the addition 
of ammonia water, while a solution of 
methylene blue (even if very highly di- 
luted) IS not decolorized 

PREPARATION AND DOSE — 
MethylthionincB chlondum, U S P (methy- 
lene blue) Dose, 1 to 4 grains (006 to 
0 25 Gm ) , official average dose, 2j4 grains 
(015 Gm) 

MODES OF ADMINISTRATION — 
Methylene blue, when used orally, is best 


gnen in capsules or cachets Nutmeg 
ma> be combined with it to pre\ent gas- 
tric and cystic irritation When it is used 
by injection, the dose is from 1 to 
grains (0 06 to 01 Gm ), and the solution 
should always be boiled before use to 
prevent abscess formation 

In prescribing this product, care should 
be taken to add the word “medicinal,” 
or, better, the official Latin term, methyl- 
thioninae h\ drochlondum, may be used 
Commercial methylene blue contains zinc, 
and therefore ma> cause vomiting 
PHYSIOLOGICAL ACTION — 
Externan>, methylene blue is antiseptic 
and analgesic 

In guinea-pigs the giv ing of a toxic 
dose of methylene blue is followed, ac- 
cording to Combemale, b> a marked in- 
crease of the reflexes and of the respira- 
tory rate, with subsequent motor paralysis 
and death At the necropsy there is found 
a chocolate discoloration of the blood, 
caused b> a destructiv^e action upon the 
red blood-corpuscles, flaccidity of the 
heart, pulmonary atelectasis, and engorge- 
ment of the liver, with blue discoloration 
of the biliary ducts, and of the gastric 
and intestinal mucous membrane Lauder 
Brunton and Delepme subsequently ob- 
served that the drug sometimes caused a 
great accumulation of iron in the liver 

Ehrlich and Leppmann have expressed 
the view that the analgesic properties of 
methylene blue depend upon an elective 
affinity for the axis cylinders of the nerve 
terminations 

Experiments on frogs and rabbits by 
Mikhailoff ha\ e shown that the leucocytes 
do not fix methylene blue until a short 
time before death, and even then only 
rarely ^t the autopsy of the animals 
experimented upon for a period of three 
weeks there wa^. found in all the serous 
cavities a b^ue I quid all the organs were 
also colored the blood was methemo- 
globinized, the result being a loss of 
oxygenation which had led to degenera- 
tion of the parenchyma and favored 
thrombosis 

Lemanski and Main have found that 
methylene blue can be detected m the 
saliva forty minutes after its introduction 
by the mouth, and in one hour and fifteen 
minutes after its use by the rectum. 


6—44 
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Eisner has estimated by colorimetric 
methods the amount of methylene blue 
excreted from the body in the urine and 
intestines In 4 cases the total quantity 
excreted averaged 68 per cent of the 
quantity ingested The remaining por- 
tion was probably either decomposed by 
bacteria or retained in the body, espe- 
cially if there was any dead tissue near, 
a very low percentage of excretion was 
found m a case of severe gastrointestinal 
atony, the excretion improved as the 
atony was benefited 

Muller has found that in normal kidneys 
the remedy first appears in the urine 
twenty minutes after its intramuscular 
injection, the elimination reaching its 
maximum in about one and three-quarter 
hours, then gradually diminishing Slight 
retardation vas noticed in cases of inter- 
stitial nephritis, and acceleration in a case 
of chronic parenchymatous nephritis 

THERAPEUTICS — Methylene blue 
being eliminated by the urine, Achard and 
Castaigne conceded the idea of using this 
property to determine renal permeability 
when disease of the kidney is suspected 
Fo test the eliminative function of the 
kidney, 1 grain (0065 Gni ) dissolved in 
10 minims (0 6 cc) of water is injected 
into a muscle If the kidneys are normal 
the urine should show a greenish dis- 
coloration in from fifteen to thirty min- 
utes, and continue discolored for thirty- 
six hours 

In diabetes mellitus methylene blue ap- 
pears to act somewhat like antipyrin 
After Its administration in full doses up 
to 6 grains (04 Gm ) three times daily 
for six weeks, sugar has been found to 
disappear from the urine 

Stucky has obtained good results from 
this drug in vesical irritability and cys- 
titis, particularly in cases of enlarged 
prostate in the aged 

Lemome employed methylene blue in 8 
cases of albuminuria In 5 there followed 
a rapid diminution and in 3 a complete 
disappearance of the albumin The doses 
employed varied from % to 54 gram (0 02 
to 0 OS Gm ) a day 

The property of methylene blue of 
staining the axis cylinders of nerves sug- 
gested to Ehrlich that it might prove 
useful as analgesic in painful neuroses. 


including neuralgia It was found effect- 
ive at times both in this condition and 
for reducing the pain of migraine, her- 
pes, rheumatism, and sciatica Of 27 
cases of sciatica in which Klemperer used 
methylene blue, in 6 cases the pains dis- 
appeared in five days In 8 cases no effect 
whatever was observed About 7 grains 
(0 5 Gm ) were given daily 
Combemale obtained complete relief 
with It m the neuritis of alcoholism, of 
tabes m the second period, and m bone 
pains of tuberculous, syphilitic, and trau- 
matic origin The drug failed to act, 
however, in the neuralgias of hysteria, m 
the lancinating pains of the cachectic 
period of tabes, and in those of acute 
articular rheumatism It was usually 
given m doses of 3 grains (0 2 Gm ) a day 
The untoward effects most commonly, 
although not frequently, observed were 
headache, nausea, and diarrhea 
Armstrong finds methylene blue par- 
ticularly valuable in those forms of rheu- 
matoid arthritis due to autointoxication 
from the intestinal tract 

Zaitzev and Torporkov found methy- 
lene blue useful in severe psychoses ac- 
companied by marked insomma, in doses 
var>ing from a fraction of a gram,^ given 
hypodermically, to 2 or 3 grains (0 13 to 
0 2 Gm ) by the mouth Hughes and 
Lovelace used it m 22 cases of various 
forms of mama and paretic dementia, in 
all of which wild excitement existed In 
all but 6 cases it produced a calmative 
effect, natural quietude, unlike the 
sedative action of other drugs,’’ coming 
on three or four hours after a dose was 
given and lasting for from fifteen to 
twenty-four hours Generally 1 gram 
(0 06 Gm ) was given twice daily or 
oftener, hypodermically, in some in- 
stances double this dose in capsule (To 
avoid abscesses the solution should be 
boiled before injection) Bodoin tried 
methylene blue in 14 cases of cerebral 
excitement, including mania, paranoia 
with delirium, chronic alcoholism, and 
hysteroepilepsy, and found its use very 
satisfactory when it was injected into the 
gluteal muscles in doses of from 1 to 
grains (0 06 to 0 1 Gm ) Its quieting 
effects continued from one to four days 
There were no untoward effects 
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Pam and odor are frequently removed 
when methylene blue is injected m the 
dose of 1 gram (0 06 Gm ) — m aqueous 
solution — directly into inoperable cancer- 
ous growths At times an inhibitory 
action on the tumor has also been ob- 
served 

In malarial fevers Guttman and Ehr- 
lich, basing their opinions upon the fact 
that methylene blue stains the hemato- 
zoon, were led to consider this agent as 
of value The remedy was also tried with 
apparent success by Thayer in doses 
averaging IJ^ grams (0 1 Gm ) five times 
a day The only untoward effect pro- 
duced was strangury, this was relieved, 
however, by the ingestion of an equal 
quantity of nutmeg and did not appear at 
all where nutmeg was guen from the be- 
ginning On the whole, though effective 
m malaria, methylene blue is inferior to 
quinine or arsenic It is worth a trial, 
however, where quinine is not well borne 
Stucky has reported good results from it, 
the plasmodia disappearing after quinine 
had proved ineffectual In malarial hema- 
turia It has given him better results than 
any other remedy He administers it m 
doses of 3 grains (02 Gm ) three times 
daily until the urine becomes decidedly 
blue 

Baginsky tried methylene blue m 4 
cases of intermittent fever in children 
The patients soon showed a dislike for 
the remedy, which was vomited While 
It can in no way replace quinine, he com- 
mends Its trial where children absolutely 
refuse to take the former remedy 

Reichmann has ad\ised the administra- 
tion of to gram (0 03 to 0 05 Gm ) 
doses of methylene blue in inflammatory 
disorders of the liver, such as cholangitis 
and cholecy'-stitis Bauer has detected con- 
siderable amounts of the drug in the bile 

In gonococcal urethritis methylene blue 
seems to have proved of value when used 
internally and locally, doubtless through 
its antiseptic action Moore suggests its 
use in doses of 3 grains (0 2 Gm ) three 
times a day, together with IS grains (1 
Gm ) of potassium citrate 

O^Neil asserts that methylene blue will 
cure gonorrhea in from four to seven 
days, being a drug especially fatal to 
diplococci and pyogenic bacteria He 


advises that it be given m gelatin capsules 
in l-grain (006 Gm ) doses, combined 
with 1 drop of nutmeg oil and 2 drops of 
sandal oil, three or four times a day 
After the fourth day the dose may be 
administered twice a day 

According to Chaleux and others, 
methylene blue in concentrated solution, 
or powder, is useful in the treatment of 
metntis, being painless and non-toxic It 
quickly arrests metrorrhagia and menor- 
rhagia and diminishes leucorrheal dis- 
charges It sometimes removes pain m 
dysmenorrhea, accompanied by changes in 
the uterine mucosa 

Local use of methylene blue in Oriental 
sore has been advised by Billet For 
VmcenFs angina, the following is recom- 
mended — 

^ MethylthionincD hydro- 

chloridi gr xlv (3 Gm ) 

Glycerim, 

Alcoholis aa gr Ixxv (See) 

M Sig To be painted over the mem- 
brane-covered areas ^ S 

MIDDLE EAR, DISEASES OF 

— The four generally recognized 
diMSions of middle-ear disease are 
acute catarrhal otitis media, acute sup- 
purative otitis media, chronic suppura- 
tive otitis media, and chronic catarrhal 
otitis media An exact scientific clas- 
sification of these diseases is impossi- 
ble, for the reason that every degree 
or stage, from the simplest catarrh to 
the severest form of inflammation, 
may occur successively in the same 
attack A mild catarrh may rapidly 
become a severe inflammation or 
suppuration, whereas the acute in- 
flammatory state may abate and sub- 
sequently assume the simple catarrhal 
form It is impossible to state defi- 
nitely where an acute catarrhal proc- 
ess ends and the acute suppurative 
lesion begins 

The term “catarrh” obviously can 
be used only in connection with an 
abnormal state of a mucous mem- 
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brane, such as the lining membiane 
of the middle ear, and ne\ ei in a 
similar condition of skin surface, 
such as that co\ ering the external 
auditory canal Middle-ear or tym- 
panic catarrh indicates a mild, simple 
inflammation of its mucosa, without 
serious invoh ement of the under- 
lying stiuctures and little or no sys- 
temic disturbance, but showing a 
pronounced tendency to resist treat- 
ment An acute suppuratne inflam- 
mation of the same ca\it> lepresents 
the more \ lolent, and m some in- 
stances virulent, foiins of pathological 
changes of the mucous membrane, 
resulting fiequently in destruction of 
the mucosal lining, thus exposing 
the osseous stiuctuie to the la^ages 
of the pathogenic oiganisras found 
in the consequent mucopui ulent oi 
purulent dischaige It is usually ac- 
companied by s> stemic disturbance 
Undei prompt and piopcr caie, this 
disease usuall}- ends in ieco\eiy, 
without anj special pi edisposition to 
relapse, but without such caie it is 
the most dangeious ot auial altec- 
tions Its importaiue can be foicibly 
brought out b> the fui thei statement 
that pi dcticall> all seiious eai affec- 
tions and then complications, such as 
diseases of the mastoid piocess, sinus 
thrombosis, meningitis, labyiinthitis, 
and biam abscess, oiigmate in an m- 
flammatoiy process within the tym- 
panic ca\ity Not too much stress, 
therefore, can be laid on the neces- 
sity of p) ompt treatment in the initial 
stage of this seemingly simple aural 
disease, in view of the dangerous 
complications to which neglect or 
procrastination may give rise 

The etiology of the catarrhal and 
suppurative forms of otitis media is 
identical, the symptoms, both object- 


ive and subjective, are similar, vary- 
ing only in degree, up to the point of 
perforation Before perforation the 
condition is regarded as catarrhal , 
afterwards, suppurative, and in the 
absence of proper caie at this stage 
the disease assumes the character of 
an acute or chronic suppurative otitis 
media, with all its potential dangers 
Inflammatory aural conditions com- 
plicating the exanthemata, influenza, 
pneumonia, and typhoid fevei present 
early symptoms of such seventy that 
they are consideied pui ulent from 
the beginning, and in such cases an 
early incision of the membrana tym- 
pani foi evacuation of the pus is most 
necessary 

To summaiize Catairhal and sup- 
puiative otitis media piesent piacti- 
call> the same pictuie at onset If 
the symptoms, howe\ei severe, yield 
without perfoiation or incision of the 
membiana t\ mpani, the case may be 
legaided as catanhal in nature, but 
if the destiuctne activity of the in- 
fection causes iieciosis and macera- 
tion of the tv mpanic mucosa, with 
consequent pcifoiation and dischaige, 
then there exists a pin ulent inflam- 
mation, an acute suppuiative 

otitis media 

V biicf suivej of the moie impoi- 
tant anatomical points will give a 
better understanding of the patho- 
logical changes occuiiing in auial 
disease The mucosa covering the 
nasopharynx acts also as a mucous 
lining for the Eustachian tube and 
middle-ear cavity, and, being gieatly 
modihed, forms the internal layer of 
the membrana tympani It likewise 
covers the ossicles, and, finally, serves 
as the protective covering of the 
mastoid antrum and cells Because 
of this intimate mucosal relationship, 
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It will readily be appreciated how 
easily, by continuity, an inflamma- 
tory process of the throat or naso- 
pharynx can involve the middle ear 
and adjacent structures by waj of 
the Eustachian tube The same is 
true, in a less degree, of the external 
auditory canal, with the exception 
that this IS coveied with a skin re- 
flected from the auricle, which event- 
ually forms the external layer of the 
membrana tympani The notably 
thin bonj- fiamework of the middle- 
eai cavity is sui rounded by some of 
the most vital structures in the human 
economy The roof of this cavity, 
always thin, is in some instances en- 
tirely absent, particulaily in young 
childi en and infants The carotid 
canal, through which passes the 
carotid artery, forms the anterior 
ivall, the jugular fossa, m which lies 
the bulb of the jugular vein, consti- 
tutes the floor, while the roof is 
foimed by the flooi of the middle 
fossa of the skull, on which rests the 
tempoiosphenoidal lobe of the cere- 
bellum Above and behind the oval 
'Window, on the internal wall, is situ- 
ated the Fallopian canal, which con- 
tains the tympanic bianch of the 
facial neive The bony wall separat- 
ing the lateral sinus fiom the mastoid 
cells IS also thin to the point ot 
ti anslucency 

The foiegoing facts make it ap- 
parent with what facility the menin- 
ges may be implicated through the 
loof, oi the jugulai %ein through a 
dehiscence or caucus erosion of the 
floor The labyimth, or nei\ous part 
of the oigan of hearing, may likewise 
be involved by erosion through the 
internal t-vmpamc wall It should be 
noted also how easily Bell’s palsy 
may be caused by injury to oi disease 


of the t3mpanic branch ot tne facial 
ner\e, as maj likewise a greater or 
less disturbance of the equilibrium 
should the middle-ear disease extend 
to the semicircular canals 

'V\ hile the t\ mpanic ca\ ity- and the 
mastoid antrum and lo-wer cells are 
spoken of as distinct and separate 
ca\ities, the latter are, in reality, ac- 
cessory to the former, being separated 
from It by a comparatnely narrow 
space Herein is afforded an expla- 
nation of the usual in\ol\ement of the 
mastoid process, to a greater or less 
extent, in practically all acute inflam- 
matory disease ot the middle ear 

Otitis midm in infants deserves 
special mention from the fact that 
the petrosquamous suture provides 
fi ee communication between the lym- 
phatics and blood-vessels of the tym- 
panic cavity and the interior of the 
skull On account ot this relation- 
ship, children trequently develop an 
otitic meningitis or other intracianial 
complication w ithout ev en giv mg 
evidence that an aural lesion is 
present JMany cases of this type 
have come under my care, the under- 
lyng cause of the meningitis never 
having been susoected until, bv acci- 
dent oi the appeal ance of a discharge 
fiom the external auditorv canal, the 
real cause of the infant’s illness was 
discovered In pioot of this one need 
only mention that Pontick, in post- 
nioitem examinations of 100 cases in 
which the ear was not suspected in life, 
found otitis media in 90 per cent of 
infants under 3 vears of age 

ACUTE CATARRHAL OTITIS 
MEDIA (Otitis Media Acuta Catar- 
rhalis) 

DEFINITION — An acute non- 
suppurative inflammation of the 
middle ear 
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SYMPTOMS — In the more simple 
forms of infection the patient experi- 
ences only a fullness or dullness 
within the ear and a slight impair- 
ment of hearing In the exaggerated 
type the pain is more or less severe 
and the loss of hearing becomes much 
more marked The latter symptom is 
especially prominent at night In- 
deed, the patient may be relatively 
free from all symptoms during the 
day, but suffer greatly from nocturnal 
pain The abo\e symptoms charac- 
terize what is termed “earache in 
children,” to which, unfortunatel> , 
only too often little attention is paid 
The pain is not confined to the ear 
itself, but IS frequently complained of 
as a headache, more marked on the 
affected side, radiating toward the 
teeth, the patient especially com- 
plaining on opening the mouth and 
when pressure is made on the tragus 
A rise of temperature is usually a 
matter of considerable impoitance, 
particularly in children In some in- 
stances, ho'we\er, e\en when the in- 
volvement IS serious, the patient has 
very little fe-ver, or, indeed, little, if 
an}^, inconvenience The symptoms 
are so mild and seeniingl\ unimpor- 
tant, in some cases, that the> do not 
attract attention , this shows the im- 
portance of an auial examination 
when the exact cause of an illness 
cannot be definitely determined, espe- 
cially in children Again, the tem- 
perature in children may be high, 
ranging from 103° to 105° F A 
temperature of this height, while not 
usually indicating a serious compli- 
cation in infants, should always be 
viewed with grave apprehension in 
an adult In those too young to 
speak or otherwise indicate the loca- 
tion of the pain, the hand is fre- 


quently raised to the ear or in the 
direction of the affected side This 
should always make us suspicious of 
aural involvement in infants 

The intensity of the pain is gov- 
erned by the severity of the inflam- 
mation, or, more especially, by the 
pressure exerted on the inflamed 
mucosa and drumhead by the amount 
of exudate or great retraction of the 
drumhead This explains why the 
pain in acute catarrhal otitis media, 
with little exudate, is much less 
severe than that in acute suppurative 
otitis media, with a copious exudate 
Tinnitus aurium, which is present 
m most cases, causes distress to the 
patient when seveie, and especially 
when It IS pulsating in character 
The tinnitus may resemble any form 
of noise, but is usually of the rushing, 
singing, or hissing type That re- 
sembling the escape of steam seems 
to be particularly annoying 

The degree of deafness is governed 
almost entirely by the site of the exu- 
date The t>mpanic cavity may be 
well filled with fluid and yet the 
hearing remain fairly good, but if the 
exudate clogs both the round and 
o\al windows the deafness may be 
very great Hallucinations of hear- 
ing are not infrequent 

Repeated attacks of catarrhal otitis 
media (subacute catarrhal otitis 
media) in eaily life result in changes 
in the membrana tympani, as well as 
adhesions, which in later life are the 
cause of more or less deafness This 
illustrates the importance of prompt 
treatment in all such cases, that there 
may be fewer instances of chronic 
deafness in future generations 
The duration of the disease vanes 
from two to ten or twelve days In 
mild cases the membrana tympani is 
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cong-ested, more especially in the 
superior part, the process also ex- 
tending along the long handle of the 
malleus In the severer types the 
entile drumhead is red and swollen, 
owing to infiltiation of the dermal 
layer The landmarks (the long 
handle and the short process) are 
more or less obliterated, the former 
being obscured first When bulging 
IS piesent, it usually appears first in 
the superior and posterior quadrant 
or the posterior and inferior quadrant 
As resolution begins, the congestion 
slowly disappears, Shrapnell’s mem- 
brane and the long handle of the 
malleus being the last to recover 

As the secretion incident to the 
nasopharyngeal disease increases, 
there is a correspondingly increased 
full or stuffy feeling in the ear This 
is caused by the pharyngeal end of 
the Eustachian tube becoming in- 
vol\ ed and finally blocked by the 
secretion, — nature’s method of seal- 
ing off the communication between 
the nasopharynx and the middle ear, 
the entrance of infectious micro-organ- 
isms being thereby prevented This 
stuffy feeling, therefore, should be 
borne for two or three days and no 
special attempt made for its relief, if 
the protective barrier is broken 
through by either blowing the nose 
or the use of Politzer’s method of in- 
flation, the chances of inducing an 
infective otitis media are very great 
This illustrates forcibly the impor- 
tance of never inflating an ear during 
the early stage of an acute inflamma- 
tory disease 

ETIOLOGY — The most common 
cause of middle-ear catarrh is an exten- 
sion, by continuity, of a similar process 
from the nasopharynx through the 
Eustachian tube into the middle ear 


This catarrhal condition is usuall}' 
greatly aggravated by the presence of 
diseased tonsils and adenoid vegetations 
in children and by nasal obstruction in 
adults The immediate cause in the 
usual case, therefore, is what is ordi- 
narily termed a “cold in the head,” 
or acute coryza, regardless of what 
the underlying etiological factor may 
be Additional exciting causes are 
the unwise and dangerous practice 
of the use of the nasal douche and 
the snuffing up of various solutions, 
also sea-bathing and dentition in chil- 
dren As blowing the nose during an 
attack of coryza is one of the chief 
causes of middle-ear infection, it 
should be rigorously avoided, espe- 
cially when both nostrils are closed, 
as in the usual method of clearing the 
nose, in other words, one nostril 
should always remain open during 
this procedure 

The diseases which not only cause 
a catarrhal inflammation of the mid- 
dle eai, but one apt to become rapidly 
suppurative, and indeed credited with 
being suppurative from its incep- 
tion at times, are measles, scarla- 
tina, diphtheria, pneumonia, typhoid 
fever, and influenza The first- and 
last- named affections are probably 
productive of more serious aural dis- 
turbance than all other diseases com- 
bined This IS especially true of 
influenza, as is shown by the fact that 
before its advent tympanic and mas- 
toid inflammation requiring operative 
intervention were comparativ ely rare, 
whereas at present these are among 
our most common diseases Whoop- 
ing-cough, bronchitis, and parotitis, 
as well as inflammation conveyed by 
means of the lymphatics and general 
circulation, are additional causative 
factors m middle-ear disease 
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PATHOLOGY —The mucosa be- 
comes hyperemic and more or less 
swollen, according to the seventy of 
the inflammatory process The 
amount of the accompanying secre- 
tion IS likewise governed by the 
degree of inflammation When the 
entire mucous membrane is involved, 
the secretion is abundant, and when 
It IS serous in character the condition 
IS known as serous catarrh When 
the inflammation and consequent 


piessure exerted from without Cases 
of this type are sometimes more 
painful than the acute suppurative 
form 

PROGNOSIS — In the less severe 
cases the prognosis is always good 
when treatment is prompt In the 
severer types, especially those com- 
plicating the exanthemata, pneu- 
monia, and typhoid fever, the prog- 
nosis, although favorable, should be 
more guarded 




Figr 1 — ^Artihcial leech 


secretion are confined to the phaiyn- 
geal end of the tube, without involve- 
ment of the middle-eat cavity, the 
condition is known as tubal catarrh 
Hydrops ex vacuo, or a collection of 
practically non-mflammatory fluid in 
the middle ear, is the result of a 
slowly developing tubal catarrh, with 
extension into and final involvement 
of the tympanic cavity If the Eusta- 
chian tube remains blocked on ac- 
count of the swelling of its mucous 
membrane, the middle ear becomes a 
closed cavity The subsequent ab- 
sorption of the air within results in 
great retraction of the membrana 
tympani, owing to the atmospheric 


TREATMENT— So far as possi- 
ble, one should remove the cause, 
such as diseased tonsils and adenoids, 
nasopharyngeal catarrh, and nasal 
obstruction of any type that may 
interfere with fiee nasal lespiration 
The patient should be confined to 
bed, or at least to an equable temper- 
ature, and placed on a restricted diet 
The bowels should be freely opened, 
and small, frequently repeated doses 
of tincture of aconite administered 
In the early or hyperemic stage blood- 
letting by means of the natural or 
artificial leech (Fig 1), preferably 
the latter, in front of the tragus is of 
distinct benefit At the inception of 
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the disease, the instillation of, or im- 
gation by, warm solutions will fre- 
quently abate an attack of acute 
catarrhal otitis media For this pur- 
pose a normal salt solution or satu- 
rated boric acid solution may be used 
In the very mild cases the aural pain 
will be promptly relieved by instill- 
ing hot boric acid solution into the 
ear and allowing it to remain for 
about five minutes, a piece of hot 
flannel being placed over the ear to 
retain the heat Equal parts of tinc- 
ture of opium and tincture of bella- 
donna, or a 5 to 10 per cent solution 
of phenol m glycerin, properly heated, 
will answer a similar purpose, this 
IS to be repeated, if necessary, 3 or 4 
times a day A 5 to 10 per cent solu- 
tion of cocaine is credited with being 
of benefit in some cases 

Since our chief object in tieatment 
IS to restoi e the patency of the 
Eustachian tube and rid the tympanic 
cavity ot secretion, it is necessary to 
employ inflation by means of Polit- 
zer’s method (h ig 2) as early as pos- 
sible This should never be done, 
howevei, until the acute inflamma- 
tory symptoms have subsided, which, 
in the average case, will be in two or 
three days after the last vestige of 
pain has passed Force should ne\er 
be used in inflating the ear, and this 
IS avoided by placing a few drops of 
chloroform in the bag If inflation 
does not cause pain, it should be re- 
peated every two or three days until 
the hearing has been restored It is 
important to remember that force 
should never be used 

If the disease subsides under the 
above treatment, even though con- 
siderable fluid may have accumulated 
in the tympanic cavity, it is still re- 
garded as a catarrhal otitis media 


If, how e\ er, it is necessarj , on ac- 
count of the accumulation of fluid, to 
incise the drumhead, or if the mem- 
brana tjmpani has ruptured sponta- 
neous!} , the case is then known as an 
acute suppuratne otitis media, the 
treatment of which will be taken up 
under that heading 

ACUTE SUPPURATIVE OTITIS 
MEDIA (Otitis Media Acuta Puru- 
lenta) 

DEFINITION — An acute sup- 
puratu e inflammation of the middle 
ear 

SYMPTOMS — The earlier symp- 
toms are those of an acute catarrhal 



Figr 2 •— Politzer bag: 


otitis media up to the point of per- 
foration, in the aieiage case In 
some instances the attack seems to be 
suppuratn e from its inception The 
symptoms are then greatly exagger- 
ated the pain being intense and con- 
tinuous, and radiating o\er the en- 
tire side of the head In extreme 
cases the suffering is so acute and 
the temperature so high that in con- 
junction with the changed mental 
attitude the picture resembles one of 
meningitis 

In all acute suppuratne conditions 
of the middle ear the mastoid process 
is in\ohed to a gi eater or less de- 
gree, and accordingl} there is usu- 
ally some tendeiness about the ear 
and over the mastoid process The 
labyrinth is also involved occasion- 
ally, as is manifested by attacks of 
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vertigo and tinnitus aunum Im- 
pairment of hearing is usually well 
marked As a rule, one ear is in- 
volved, but both ears frequently are 
affected during an attack complicat- 
ing the exanthemata or influenza 
Spontaneous perforation of the 
membrana tympani may occur from 
the first to the fourth day in the more 
virulent forms of infection, or may 
not occur for ten days or two weeks 
in the milder cases Usually great 
relief follows the evacuation of the 
pent-up secretion, the pain and fever 
subsiding simultaneously If this 
improvement is not shown, however, 
and the symptoms above enumer- 
ated continue, there is great prob- 
ability of more serious involvement 
The profuse discharge lasts from one 
to two •weeks, after which it grad- 
ually subsides, usually ceasing in the 
third or the fourth week 

In addition to the hyperemia and 
swelling of the membrana tympani, 
the redness is more intense, and as 
the fluid accumulates the membrane 
bulges, — a certain indication (in some 
instances a late sign) for incision of 
the membrane If spontaneous pei- 
foration has occuried, pulsation syn- 
chronous with the heait’s action is 
seen through the membrane, and this 
IS quite characteristic of acute tym- 
panic suppuration On account of 
the extreme congestion, greater or 
less ecchymosis, and macerated epi- 
thelial debris, it is most difficult to 
determine where the external wall 
ends and the membrana tympani be- 
gins The perforation may be sit- 
uated in any part of the membrana 
tympani, and ranges from the size of 
a pinpoint to that of a small bean, 
or may even extend to total destruc- 
tion of the membrane The larger 


perforations are apt to occur in cases 
complicating the exanthemata 

ETIOLOGY — The etiology of 
this disease is the same as that given 
under acute catarrhal otitis media 
In addition, infection frequently 
arises through extraction of foreign 
bodies from the external auditory 
canal, and from injuries In view of 
the fact that the caliber of the 
Eustachian tube is relatively larger 
in young children than in adults, it 
must be remembered that a suppura- 
tion of the middle ear may actually 
take place without perforation of the 
membrana tympani, the fluid escap- 
ing under more or less pressure by 
way of the tube into the nasopharynx 
This, no doubt, explains why the 
severe pain of an acute otitis media 
fiequently subsides without apparent 
cause, only to return again, in the 
average case, as the tympanic cavity 
refills and pressure is exerted on the 
inflamed mucous membiane This 
process may be repeated several 
times, the case eventually recovering 
ivithout perforation of the drumhead 
Those attacks complicating the exan- 
themata, typhoid fever, and pneu- 
monia are especially prone to become 
suppurative and should, therefore, be 
anticipated and detected by an early 
examination 

PATHOLOGY —In addition to 
that given under acute catarrhal otitis 
media, the pathological changes are 
simply those incident to the advanced 
stage of the disease When the 
mucous membrane lining the tym- 
panic cavity becomes greatly in- 
flamed and edematous, and pressure 
from accumulated fluid increases, the 
mucosal covering becomes macerated 
and frequently peels off, exposing the 
unprotected underlying osseous struc- 
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ture to the ravages of the various 
micro-organisms Herein lies the 
starting point of carious erosion m 
various directions, leading to the sub- 
sequent establishment of intracranial 
lesions 

PROGNOSIS — Uncomplicated 
suppuration ends usually, under 
prompt care, in complete recovery, 
both as regards a cessation of dis- 
charge and restoration of hearing to 
about normal If ankylosis of the 
ossicles has taken place, with ad- 
hesions between the membrana tym- 
pani and tympanic wall, impairment 
of hearing, as well as tinnitus aurium, 
will be present A permanent per- 
foration may also be the cause of 
some loss of hearing Complications 
liable to occur during an attack of 
acute suppurative otitis media are 
enlargement of the cervical glands, — 
rather common in children, — acute 
mastoiditis, acute involvement of the 
internal ear, facial palsy, sinus throm- 
bosis, and intracranial complications, 
such as meningitis and brain abscess 
formations 

TREATMENT— In the mild type 
of case It is best to try to reduce the 
inflammation by the application of 



Fifir 3 — ^Myringctomy knives sharp and 
blunt pointed 


treatment as outlined under acute 
catarrhal otitis media When this 
fails promptly to abate the symptoms, 
one’s efforts must be directed toward 
the establishment of free drainage 
and the prevention of various com- 
plications The most important pro- 
cedure, therefore, is the early and free 
incision of the membrana tympani. 


and although the rule still prevails, 
m the usual case, to wait until the 
drumhead bulges, this is a late and 
unsafe indication in acute suppura- 
tion of the middle ear complicating 
the exanthemata and influenza It is 



FlfiT 4— Aspirator 


best, therefore, in all severe infec- 
tions to incise the membrana tympani 
early, as this is our best means of 
preventing additional complications 

When the case is seen sufficiently 
early, the drumhead should never be 
allowed to rupture spontaneously, as 
It IS in such cases that complications 
most frequently occur In the event 
of a spontaneous rupture (and this 
only too frequently happens), if the 
opening is small or situated high up, 
so that drainage takes place by means 
of overflow, the opening should be 
enlarged 

Before incision of the membrana 
tympani is undertaken, the same 
thorough surgical preparation, both 
for patient and operator, must be ob- 
served as in major operations, such 
as that upon the mastoid process 

Free evacuation of pus from the 
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tympanic cavity can ne\er be accom- 
plished by a simple puncture or para- 
centesis of the membrana tympani 
The membrane must be freely in- 
cised, the chief requisite being to 
carry the incision from the most de- 
pendent part downward to the lower 
bordei of the canal, said incision to 
be continued eithei in an anterior oi 
posterior diiection until about one- 
fourth of a circle has been formed 
(Fig 3) This will not only piovide 
foi good diainage, but will insuie 
patency of the opening long enough 
to admit of proper aftei -treatment 
Following a free incision, aspiration 
of the tympanic cavity is advisable, 
as this will relieve the congested 


The local treatment is usually of 
two types, known, respectively, as the 
“wet” and “dry” methods It is 
necessary to employ the wet method 
in those cases that cannot be more 
or less constantly under the physi- 
cian’s care, and also wheie the dis- 
charge is profuse The wet method 
consists of the use of various warm 
medicated solutions, by means of a 
syringe or irrigation bag, or the m- 
stiUation of drops into the ear 

Aftei the establishment of diain- 
age, the moie simple cases will im- 
prove upon removal of all secretion 
by means of cotton on a cotton-car- 
rier (Fig 5) or the syringe (Fig 6), 
aftei which a warm saturated boric 


t ig: 5 —Applicator 


mucosa of consideiable blood and 
thoioughly evacuate the pent-up 
secretion 

Although incision of the membrana 
timpani can be pei formed under 
local anesthesia, it is always better to 
administer general anesthesia when 
possible Nitrous oxide gas can be 
empUned foi this puipose to gieat 
advantage Ether still remains the 
safest and most popular diug foi 
geneial anesthesia If foi any reason 
It is desirable to use local anesthesia, 
the drumhead can, in some instances, 
be thoroughly anesthetized by apply- 
ing to the same a solution composed 
of equal parts of cocaine, menthol, 
and phenol A small piece of cotton 
may be moistened "with this solution 
and placed against the membrana 
tympani, where it should remain 
fifteen minutes before the drumhead 
is incised The patient should be 
kept in bed, given a light diet, and 
freely purged 


acid solution should be instilled into 
the eai and allowed to lemain five 
minutes This should be repeated 
eveiy thiee houis Should this 
simple treatment fail, astiingent solu- 
tions aie indicated, such as zinc 
sulphate, copper sulphate, or lead 
acetate, in the propoition of 5 to 8 
grains (0 3 to 0 5 Gm ) to the ounce 
(30 c c ) of watei Silver mtrate, 5 
to 10 glams (0 3 to 06 Gm ) to the 
ounce of water, is especially effica- 
cious in some cases Where the dis- 
charge IS peisistent, the efficiency of 
the tieatnient will depend somewhat 
on a moie oi less frequent change of 
the medication 

The dry method of treatment can 
only be instituted when the acute in- 
flammatory stage subsides, and wheie 
the perforation is large and the dis- 
charge not abundant It consists of 
wiping out the secretion with some 
antiseptic solution and then dusting 
the surface with impalpable powder 
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by means of a powder blower For 
this purpose bone acid or anstol is 
usually employed, or a combination 
of both in equal parts Care should 
be taken only to dust the surface with 
the powder, as any excess will inter- 
fere with free drainage 

Every effort should be made, by 
mtemal medication, diet, and out-of- 
door life, to impro\e the patient’s 
general health In the past few years 
hexamethylenamine has been admin- 
istered internally with a view to 
favorably influencing the course of 
the disease Personally I doubt very 
much its efficiency, even in large 
doses 

After the acute symptoms have 
subsided, one should inflate the mid- 
dle eai 2 or 3 times a week, grad- 
ually decreasing the frequency, and 
finally ceasing entirely as the heaiing 
improves 

CHRONIC SUPPURATIVE 
OTITIS MEDIA (Otitis Media 
Chionica Purulenta) 

DEFINITION— A chronic puru- 
lent inflammation of the middle ear 

SYMPTOMS— The chief charac- 
teristic of chionic suppurative otitis 
media is that the patient does not 
ordinarily complain of pain, but has a 
moie or less constant discharge from 
the exteinal auditoiy canal A dis- 
charge mixed with blood-corpuscles 
indicates the piesence of granulations 
or polypi If It be brownish or 
brownish yellow in character, with a 
fetid odor, there is in all probability 
caries and necrosis of the bony struc- 
tures of the tympanic caMty, antrum, 
oi mastoid cells A profuse discharge 
strongly indicates involvement of the 
mastoid process 

So long as the perforation is large 
and the discharge is not obstructed 


by granulations or poljpoid growths, 
the patient suffers no inconvenience, 
and maj, therefore, continue in this 
state for jears without any annoy- 
ance except that of a “running ear ” 
If for anj reason, however, the dis- 
charge becomes obstructed in its 
egress either from the mastoid 
process or the middle ear, the patient 
will probablj ha\e a rise of tempera- 
ture and will suffer from headache or 
a feeling of heaMness and fullness in 
the head, or pain in the ear, all of 
w hich maj continue for a time and be 
relie\ed on the reappearance of the 
discharge 

A peiforation situated in Shrap- 
nell’s membrane indicates a disease of 



Figr 6 —Ear synnge 


the attic as well as in\olvement of 
the ossicles When located in the 
superior and postenoi quadrant, it is 
usually associated wnth disease of the 
antrum or mastoid cells and the 
ossicles It located in the anterior 
and infeiior quadiant, it indicates 
catarrh of the Eustachian tube or dis- 
ease of the osseous structure around 
the tympanic orifice of the tube 
Cholesteatomatous masses are some- 
times found w ithin the t\ nipanic and 
mastoid cavities Such a mass is 
composed of an accumulation of 
desquamated epithelium from the 
lining membrane A cholesteatoma 
somewhat resembles an onion in 
shape and formation, is grayish white 
in color, and can be peeled off like 
an onion The probabilities are 
that bone necrosis has something to 
do, also, with the formation of 




698 


MIDDLE EAR, DISEASES OF (SMITH) 


cholesteatoma Cases of this type 
seldom recover without operative 
intervention 

The hearing is always somewhat 
impaired, and occasionally markedly 
so The average case hears better 
while the ear is actively discharging, 
provided the secretion is not too 
abundant This is probably due to 
the fact that the secretion favors the 
conduction of sound waves 

Unless suffering is present or some 
other condition arises, such as a sud- 
den facial palsy, an intracranial com- 
plication, or a septic infection of the 
lateral sinus, the a\erage case, un- 
treated, will continue indefinitely 

ETIOLOGY — As already stated, 
an acute suppurative inflammation of 
the middle ear is a continuation of an 
acute catarrhal process A chronic 
suppuratne process is likewise a con- 
tinuation of an acute suppurati\ e 
otitis media The acute form of sup- 
puration lb frequently due to neglect 
or inefficient treatment of the catar- 
rhal stage It is also tiue that a 
chronic otorihea is usually the result 
of neglect or inefficient tteatment of 
the acute suppuratne form How- 
ever, there are a good many general 
causes which tend to piolong the dis- 
ease, such as pneumonia, syphilis, 
tuberculosis, diabetes, insufficient 
food, and unhealthful surroundings 
For these reasons, chronic middle-ear 
suppuration is more common among 
the poor than the well-to-do 

PATHOLOGY — Owing to the ex- 
tensive round-celled infiltration, due 
to chronic inflammation, the mucous 
membrane is greatly thickened Some 
parts of this membrane are swollen, 
while others are denuded of epithe- 
lium, the result being erosion, ulcera- 
tion, peeling off, and exposure of the 


bone, with consequent caries and 
necrosis As the inflammation sub- 
sides, new connective tissue has a 
tendency to bind the ossicles to- 
gether, causing complete ankylosis, 
and adherence of the ossicles and 
fragment of diumhead to the tym- 
panic wall Granulations and polypi 
frequently lesult from local prolifera- 
tion of the tissues The mastoid 
process, the labyrinth, or the in- 
terior of the skull may all become 
secondarily involved 

PROGNOSIS — The prognosis in 
chronic suppurative otitis media is 
always problematical Even when a 
discharge has ceased without opera- 
tive intervention, one can never be 
certain that it will not recur Indeed, 
it is from the recurrent type of case, 
even though the discharge may have 
ceased for some months or even a few 
years, that the majority of the cases 
of intracranial complications arise 
On the othei hand, if the discharge 
has ceased, under treatment, before 
extensive carious erosion has taken 
place, and the patient is healthy, the 
prognosis is favorable It must not 
be forgotten, however, that an occa- 
sional case will discharge contin- 
uously or lecunently for a number 
of years and then permanently cease 
suppurating after the discharge of a 
small sequestrum , but it is always a 
dangerous procedure to wait for such 
an occurrence 

TREATMENT — For success in 
treatment, each case must be con- 
sidered separately from the viewpoint 
of its own particular characteristics, 
* , It IS impossible to outline a routine 
treatment for chronic suppurative in- 
flammation of the middle ear with 
the idea that it wiH be efficacious in 
any great number of cases This ap- 
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plies to the practice of constant 
syringing, as well as to the adoption 
of the usual surgical procedures for 
the relief of the discharge From the 
fact that a discharging ear must 
always be considered dangerous to 
the health or even the life of the in- 
dividual, the lule prevails that if a 
given case fails to yield to non-sur- 
gical treatment, more especially in 
the presence of extensive attic caries 
or cholesteatomatous masses, surgical 
intervention is called for To be 
conservative, the first procedure 
should be the removal of all mflam- 
matory debris and an ossiculectomy, 
provided the symptoms do not de- 


nitrate, to the ounce (30 c c ) of 
water These solutions are to be 
warmed and dropped into the ear 
after it has been thoroughly cleansed 
by syringing and then dried They 
are used to the best advantage by 
placing the head on a table, with the 
affected ear uppermost, the canal is 
then to be filled with the medicinal 
solution, which is allowed to remain 
about five minutes When the attic 
is especially in\ol\ed the solutions 
can be used to advantage by means 
of the tympanic syringe (Fig 7) 
Except for the use of the tympanic 
syringe, this treatment can usually 
be carried out at home, from 1 to 3 



mand a radical mastoid operation 
Ossiculectomy failing to effect a 
cure, a mastoid operation, usually of 
the radical type, is indicated 

Whatever the line of treatment, the 
object IS to bring about a cessation 
of the discharge, and this is accom- 
plished, in the average case, where 
the discharge is profuse, by first 
syrmging the ear, to rid the canal 
and tympanic cavity of secretion, and 
then drying it 

Following this, in some cases, the 
insufflation of bone acid powder or 
a combination of boric acid and zme 
oxide powder in equal parts will act 
\er 5 - satisfactorily It will be neces- 
sary, at times, to use astringent solu- 
tions, eg , from 5 to 8 grains (0 3 to 
C 5 Gm ) of zinc sulphate, copper sul- 
phate, or lead acetate, or 10 to 20 
grains (06 to 12 Gm ) of silver 


times a day, according to the seventy 
of the case 

If granulation tissue or non-fibrous 
polypoid growths be present, they 
can usually be eradicated by the use 
of alcohol drops in the manner de- 
scribed abo\ e It IS well, in the aver- 
age case, on account of the pain 
caused b> pure alcohol, to dilute it 
one-half with boroglycende or plain 
glycerin. As the solution is used, 
the bottle containing it may be kept 
filled with alcohol, which will grad- 
ually replace the glycerin, until 
finally pure alcohol is used 

When the perforation is small and 
tne discharge continuous, it is neces- 
sary to enlarge the former to provide 
for better drainage and to insure that 
the solutions and applications shall 
come into direct contact with the in- 
flamed mucosal lining of the middle 
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ear It must be remembered that fre- 
quent syringing" is apt to keep up the 
discharge in some cases, in which 
event it is better to resort to the so- 
called “dry” treatment This, as 
above stated, is applicable to those 
cases wheie the discharge is not too 
profuse, and consists of wiping out 
the external auditory canal, and mid- 
dle-ear cavity if the opening in the 
drumhead is sufficiently large, with 
cotton on a cotton-carrier, and then 
applying one of the astringent solu- 
tions abo\ e mentioned, aftei which 
the entire surface is dusted with 
boric acid powder or equal parts of 
bone acid and zinc oxide powder, or 
aristol, plain or in combination with 
boric acid All solutions and drops 
should be steiile so fai as possible, 
and should be warmed before use The 
following solutions aie ordinarily 
used for syringing and irrigating the 
car Saturated bone acid solution, 
normal salt solution, 1 per cent lysol 
solution, and 1 5000 or 1 10,000 
solution of potassium permanganate 
The use of autogenous oi stock 
vaccines has come into vogue in re- 
cent yeais, with moie oi less leported 
success My peisonal experience has 
been decidedly disappointing, but it 
IS well, in some instances at least, to 
employ this therapeutic measure 
Various caustics and the galvano- 
cautery are at times used for the 
destruction of granulation tissue and 
polypoid growths, but as a general 
thing it IS better to remove these by 
surgical means If this, in connection 
with the above-mentioned non-sur- 
gical treatment, does not cure sup- 
purative otitis media, then one must 
seriously consider the advisability of 
more extensive surgical intervention 
The first step in this, in the absence 


of urgent symptoms, is an ossiculec- 
tomy, to be followed later, should it 
fail to effect a cure, by a radical 
mastoid operation 

CHRONIC CATARRHAL OTI- 
TIS MEDIA (Otitis Media Chronica 
Catarrhahs) 

DEFINITION— A chronic catar- 
rhal inflammation of the middle ear 

SYMPTOMS —There are three 
principal symptoms of this disease 
The first is a slowly progressive deaf- 
ness, unrecognizable, in some in- 
stances, until the hearing m one ear 
IS greatly impaired Noises in the 
head, except in otosclerosis, are 
secondaiy to the impairment in hear- 
ing, and yet, on account of the slow 
piogiess of the latter, tinnitus annum 
is fiequentl), the first symptom of 
which the patient complains, and he 
IS surprised when informed of his 
loss of hearing When the second 
ear becomes involved, progiesb is fre- 
quently v'eiy lapid, the patient in 
'-ucn circumstances quickl} losing 
much healing Attacks of dizziness 
and veitigo are latei manifestations, 
and often are indicative of inteinal 
cai involvement The symptoms are 
usually aggravated in damp weather 

Neaily evei}. case gives a history 
of frequent colds in the head,” at 
which times the symptoms are in- 
ci eased On relief from the coryza, 
the deafness and noises giadually 
subside and foi the time being may 
even seem to disappear It is doubt- 
ful, however, whether the ear ever 
entirely recovers itself following 
these attacks The lule is that each 
attack adds somewhat to the progres- 
sive loss of hearing Fatigue, mental 
tioubles, and impaired health ad- 
versely affect the hearing Unless 
the internal ear becomes secondarily 
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involved, complete deafness never of case the membrana tympani, as 
occurs well as the mucous membrane of the 

Notwithstanding that deafness is tympanic ca\ity and tube, becomes 
inconvenient and annoying, yet it is very thin If the patient suffers from 
nothing compared to the distressing a hypertrophic nasopharyngitis or an 
symptom of tinnitus aurium The atrophic nasopharyngitis, the same 
noises may be of any type, the more condition is very apt to be reflected 
common being the hissing of steam, in the organ of hearing 
buzzing sounds, hammering, and In uncomplicated middle-ear ca- 
those of a pulsating character They tarrh tuning forks of high pitch are 
are usually intermittent at first, later well heard, bone conduction is good, 
becoming constant, and frequently and Rinne’s test is either partially or 
disturbing the patient’s slumber In wholly negative As the internal ear 
extreme instances patients court becomes involved, there is a gradual 
death rather than endure this inces- loss of bone conduction and percep- 
sant torture tion of high-pitched notes 

The attacks of vertigo vary from ETIOLOGY — ^This disease, in so 

slight giddiness, almost unrecogniz- far as we are able to determine, is the 
able, to ones of such severity that the result of repeated attacks of the 
patient suddenly falls These at- acute or subacute varieties The 
tacks occur in the later stages of the onset is usually so gradual that often 
disease When the stapes become the patient is not aware of any aural 
firmly fixed in the fenestra ovalis, abnormality until he suddenly dis- 
nausea and vomiting, together with covers the unmistakable symptoms of 
a marked increase in the deafness and well-advanced catarrhal otitis media, 
tinnitus, frequently develop These such as a loss of hearing or the ad- 
attacks, known as Mhner^s symp- vent of tinnitus aurium in one or both 
tom-c ample V, closely simulate true ears Ordinarily the two ears are 
Meniere’s disease not simultaneously involved to the 

Actual pain is sometimes experi- same extent In such cases it is most 
enced on hearing loud noises, a condi- difficult to assign an actual cause for 
tion known as hyperesthesia acoustica the condition As is the case m most 
A symptom considered unfavorable is other ear diseases, this is unques- 
known as paracusis Wtlhsiana, or hear- tionably an extension of a similar dis- 
ing better in a noise, this occurs in ease from the nasopharynx, conse- 
late stages of chronic catarrhal otitis quently, any abnormality of this 
media or otosclerosis region, especially in the form of a 

Ihe membrana tympani is usually more or less continuous congestion, 
thickened and reti acted, the latter must be considered as a predisposing 
condition being due to obstruction of cause This congestive state is largely 
the Eustachian tube and the former enhanced by the excessive use of 
to inflammatory changes The drum- tobacco (more especially cigarettes) 
head may be uniformly opaque or its and alcohol, obstructed nasal respira- 
opacity may appear in patches tion, a dusty atmosphere, and un- 
Chalky and calcareous deposits are healthful surroundings Systemic 
sometimes seen In the atrophic type diseases, such as syphilis, Bright’s 

6—45 
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disease, rheumatism, and gout, are 
also predisposing factors 

It IS doubtful whether heredity 
plays an important part in the causa- 
tion of chronic catarrhal otitis media, 
unless to this cause can be attributed 
that variety known as otosclerosis, or 
inflammation of the labyrinthine cap- 
sule Hereditary otosclerosis does 
seem actually to exist in families and 
connections where the ancestors for 
seveial generations have been af- 
flicted with gout Chronic catarrhal 
otitis media is essentially a disease 
of adult life 

PATHOLOGY —When catarrh 
persists, the mucous membrane re- 


PROGNOSIS — ^Very much de- 
pends on the patient’s general health, 
as well as the changes that have 
taken place in the tympanic cavity 
and labyrinth, at the time he seeks 
treatment Unquestionably the aver- 
age case is amenable to treatment if 
seen in the early stage, i e , before the 
changes above mentioned have taken 
place, whereas m advanced cases all 
that one can hope to accomplish is 
the alleviation of symptoms and the 
arrest of the disease In extreme 
cases one is often unable to effect any 
betterment, indeed, these cases usu- 
ally go from bad to worse regardless 
of what may be done foi them 



Fig 8 —Eustachian catheter 


mams swollen from round-celled in- 
filtration The hj'pertrophic mucosal 
lining filling the niches of the round 
and oval windows binds down the 
ossicles, greatl> interfering with their 
mobility, and thereby causing much 
impairment of hearing In the ab- 
sence of resolution, histological changes 
transform this hypertrophic tissue 
into new connective tissue, with re- 
sultant adhesions between the ossi- 
cles and the inner wall of the tym- 
panic cavity 

In the same manner a stricture 
of the Eustachian tube may develop, 
while, on the other hand, atrophy 
of the tympanic mucosal lining and 
of the membrana tympani may take 
place 

What was formerly known as 
‘ chronic dry catarrh” is now recog- 
nized as a disease of the labyrinthine 
capsule, otosclerosis, a condition still 
much discussed 


TREATMENT — As in other forms 
of aural disease, every effort must be 
made to remove the cause, which 
commonly resides m the nasopharynx 
By the time the usual patient seeks 
relief, gross pathological changes which 
necessarily prevent a complete res- 
toration to the noimal have already 
occurred One’s efforts, then, must 
be directed to the alleviation of symp- 
toms and the arrest of the process 
Undoubtedly ceitam cases are made 
worse by meddlesome treatment 
Therapeutic measures should con- 
sist of the application of local treat- 
ment to the ears, of the correction of 
nasopharyngeal disease, and of ef- 
forts toward the betterment of the 
patient’s bodily health Inflation of 
the t3m.panic cavity through the 
Eustachian tube is carried out either 
by Politzer’s method or the use of 
the Eustachian catheter (Fig 8 ) 
It IS well to determine in advance 
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whether the individual case is of the 
atrophic or hypertrophic variety In 
the latter instance some difficulty 
may be experienced in rendering the 
tubes patulous, in the former much 
damage is frequently done by using 
undue force in a tube already ab- 
noimally patulous because of atro- 
phic changes, the injury being either 
to the membrana tympani or to the 
labyrinth A few drops of chloro^ 
form in the bag will facilitate tym- 
panic inflation 

If the membrana tympani is firmly 
adherent to the tympanic cavity no 


under these circumstances it should 
be continued, proMded it does not 
actually impair the hearing power 
Medicated \apors and fluids, intro- 
duced by bag and catheter through 
the Eustachian tube, are commonly 
used I ha\e great doubt, however, 
as to their actual efficiency The 
probabilities are that the chief bene- 
fit derived is from the act of inflation 
itself, rather than directly from the 
vapor or fluid Alexander Randall 
reports good results from injecting a 
solution of dionin, 5 to 8 grains (03 
to 0 5 Gm ) to the ounce, through the 



Fig 9 — Siegle’s otoscope 


improvement will follow inflation 
If It IS not adherent, on the other 
hand, even though it be in actual con- 
tact, much improvement frequently 
lollows inflation If no improvement 
IS noted after inflation when the 
treatment has extended over several 
daj s, the case is not a very hopeful 
one, and this particular line of treat- 
ment should be less frequently used 
or altogether abandoned Should in- 
flation by Politzer’s method or the 
use of the Eustachian catheter result 
in improvement, the same measure 
should be employed about twice a 
week as long as the benefit continues 
In some instances inflation will be 
beneficial to the tinnitus even though 
It does not improve the hearing, and 


catheter and Eustachian tube into 
the middle ear Liquid petrolatum 
and zinc oleate are also used, in the 
same manner A 2 per cent solution 
of pilocarpine, as first suggested by 
Politzer, IS still a favorite medica- 
ment, especially when syphilitic in- 
volvement IS suspected or actually 
present A 10 per cent aqueous solu- 
tion of potassium iodide is used in 
similar cases All solutions and in- 
struments, and the nasopharynx so 
far as possible, should be thoroughly 
sterile It must be remembered, also, 
that even though solutions be sterile, 
they are apt to induce an acute 
middle-ear inflammation if too large 
a quantity is used, 2 or 3 drops be- 
ing sufficient Three or four days 
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should elapse between treatments of 
this type 

Bougies are used to determine the 
existence and location of a stricture, 
as well as to dilate it, and to apply 
local therapeutics if a medicated 
bougie IS employed They are re- 
sorted to when other methods fail to 
render the tubes patulous, and should 
be used only by experts 

Treatment by way of the Eusta- 
chian tube may be supplemented by 
vibratory massage through the exter- 
nal auditory canal For thit> purpose 
Siegle’s otoscope (Fig 9) or other 
similar appliances, some of which are 
lun by electncit}, are of undoubted 
\alue, more especially in the hyper- 
trophic form of the disease In using 
Siegle’s otoscope, great caie must 
be taken that the bulb is compressed 
before the aural tip is introduced 
into the meatus, as otherwise the 
effect \\ ould be to push an already 
retracted drumhead and impacted 
stapes into still more abnormal posi- 
tions These auial gymnastics are 
indicated m all hvpettiophic cases 
except where the malleus is adherent 
to the promontory In such cases 
the effect would be to relax still fur- 
ther the membrane on each side 
Geneiallj speaking, aural massage is 
contraindicated in the atrophic variety 
of cases 

If dizziness and vertigo persist and 
become extreme, the labyrinth is 
usually seriously involved 

Dividing the adhesions that bind 
down the drumhead and ossicles to 
the promontory offers a means of im- 
provement in those well-advanced 
cases where ossicular ankylosis is not 
complete and the labyrinth is not 
unduly invoKed 

Various operations on the mem- 


brana tympani and partial or com- 
plete extraction of the ossicles have 
been suggested and frequently per- 
formed in the past, without suffi- 
ciently permanent results to warrant 
serious consideration except in ex- 
treme cases in which other thera- 
peutic measures have failed to give 
relief 

Improvement of the general health, 
by whatever means will promote its 
betterment, should be given careful 
consideration The internal adminis- 
tration of compound wme of iodine, 
which contains % gram (0 01 Gm ) 
each of iodine and bromine and %oo 
grain (0 (X)06 Gm ) of phosphorus to 
the dram (4 cc), has given very 
satisfactory results This remedy, to 
be efficient, should be continued over 
a long period of time, and has the ad- 
vantage of acting as an alterative 
tonic without in any degree inter- 
fering with the patient’s digestive 
apparatus The administration of 
full therapeutic doses of strychnme, 
alone or in combination with the 
glycerophosphates, is of value Syrup 
of iodide of iron is frequently pre- 
sciibed Ergot, in rather full doses, 
IS sometimes beneficial for the relief 
of tinnitus aunum, more especially 
the pulsating type 

Deiangements of the thyroid gland 
are unquestionably lesponsible for 
some cases of impaired hearing ac- 
companied by tinnitus aurium These 
cases will not only improve, but, as a 
rule, entirely recover, upon adminis- 
tration of appropriate doses of thy- 
roid extract The patient should lead 
as much of an out-of-door life as pos- 
sible, and take moderate exercise 
Those living in low regions, with a 
moist atmosphere, will frequently be 
benefited by going to a greater alti- 
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tude, with clear atmosphere, while 
the reverse is true of those living in 
great altitudes 

S MacCukn Smith, 
Philadelphia 

MIGRAINE See Nerves, Periph- 
eral, Diseases of 

MILIARIA (PRICKLY HRA TV 

— DEFINITION —Miliaria (prickly heat, 
lichen tropicus, miliaria rubra, miliaria 
alba) IS a vesicular eruption of the skm 
characterized by discrete, but closely set, 
pinpoint- to pinhead- sized papules and 
vesicles occurring at the mouth of the 
sweat-ducts, accompanied by itching and 
burning, and due to profuse sweating 
SYMPTOMS — ^The eruption of miliaria 
consists of minute vesicles developed 
near the pores of the skin These may 
be acuminated and red (lichen tropicus) 
and discrete and irregularly dispersed 
over the surface, or, they may be con- 
fluent and red at the base (red miliaria) 
At first they contain a pellucid fluid, which 
occasionally tends to become turbid, then 
purulent The eruption is apt to present 
in parts of the body covered by clothing 
The vesicles usually dry up into minute 
scales Sometimes the case is attended 
by lesions simulating those of eczema 
The active symptoms generally consist 
of a prickling sensation as if thousands of 
needles were being forced into the skin 
This IS followed by pruritus, and the case 
then proceeds to recovery if the irritating 
factor (heat^) is avoided 
DIAGNOSIS — Miharia is distinguished 
from eczema by the sudden, profuse oc- 
currence of the eruption following sweat- 
ing, by the discreteness and non-coales- 
cence of the lesions, by the absence of 
weeping, and by the spontaneous cure on 
the appearance of cooler weather 
ETIOLOGY AND PATHOLOGY — 
The immediate causes of miliaria are ex- 
cessive stimulation of the sweat-glands 
and unusual activity of function, brought 
on by exercise during the summer, or 
exposure to severe heat In tropical 
climates it may occur at any time during 
the year, but in the temperate zone it is 
met with only during warm weather 


Too heavy or too light clothing may aid 
in its development Children and the 
obese are more liable to attacks of the 
papular \ariety, also persons of nervous 
temperament and fair complexion Weak 
and anemic persons — pale, overworked 
women, puny, ill-fed infants, and >oung 
children — are more subject to the \esicu- 
lar form 

Pearse believes that the sebaceous 
glands are the etiological factors, and 
states that their own secretion causes an 
acute obstruction which is secondarily 
maintained by the continued irritation of 
excessive perspiration He bases his 
opinion on the fact that the disease is 
limited to those parts of the skin con- 
taining sebaceous follicles Robinson states 
that the inflammation is about the sweat 
pores, while Torok holds that it is due to 
an irritation of the skin produced by the 
sweat and entirely independent of the 
sweat pores In this latter opinion Cas- 
tellani concurs 

In an examination of histological speci- 
mens removed from patients of different 
ages, and from different portions of the 
body, Pohtzer found that the same con- 
ditions were present in all of the sections 
— an edematous rete Malpighii, containing 
dilated sweat-ducts, with no change in the 
cutis except in the papillary layer, the 
horny layer of the epidermis being swelled 
by imbibition 

TREATMENT — The treatment is 
mainly prophylactic measures calcu- 
lated to reduce undue exposure of the 
body to heat When unavoidable climatic 
conditions act as cause, frequently re- 
peated bran baths (a pound of bran 
packed m a towel being allowed to soak) 
are sometimes very soothing A solution 
of ammonia, a tablespoonful to a quart of 
water, generally allays the itching \ery 
promptly Sponging with hme water is 
preferable in children 

Pearse advises the use of a mixture of 
sweet almond oil and lanolin (8 to 1), the 
parts being anointed night and morning 
and gentle massage of the skin used at 
the same time As the excessne per- 
spiration is liable to cause eczema inter- 
trigo, drying powders for the axillae, under 
large mammae, and between the skm folds 
of fat people are useful On the prickly 
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heat, they seem to have httle control 
Petrolatum does not take the place of oil 
In the gra\er form Holstein states that 
thorough cleanliness must be insisted 
upon, the clothing should be boiled, and 
sublimate washes or ointments employed 
In some cases the crusts of the lesions 
may be remo\ed and hydrogen dioxide 
applied This should be repeated daily 
for several days, antiseptic ointments 
being applied between-times The hydro- 
gen dioxide may be injected into the boils 
Phenol, menthol, aristol, europhen, resor- 
cinol, etc , and lotions of ichthyol (2 to 5 
per cent ) made with a saturated solution 
of bone acid are recommended by other 
authors W 

MILIARY FEVER (SWEAT- 
ING SICKNESS) - DEFINITION 

— An infectious disease characterized by 
an acute inflammation of the sweat- 
glands, accompanied by the appear- 
ance of small vesicles, much burn- 
ing, Itching, pains, fever, and chills, and 
extraordinarily profuse sweats, usually 
affecting adults between the ages of 20 
and 40 Vignol reported an epidemic of 
6256 cases, with a mortality of 2 per cent 
Weichselbaum, in 1907, reported 3 epi- 
demics In the first, 57 persons were at- 
tacked, 24 5 per cent of whom died, in 
the second epidemic there were 34 cases, 
with a mortality of 32 3 per cent , and in 
the third 126 persons were affected, the 
mortality being 16 per cent Scholtz, m 
1906, reported an epidemic of 126 cases, 
the mortality being 16 7 per cent, this be- 
ing about 2 5 per cent of the population 

SYMPTOMS — These are fever, with its 
usual phenomena, irritation of the skin, 
epigastric oppresision, profuse and persist- 
ent sweating, followed, on the third or 
fourth day of the disease, by an eruption 
(due to the profuse diaphoresis) of mili- 
ary vesicles accompanied by much burn- 
ing, Itching, and pain The vesicles burst, 
and within forty-eight hours the disease 
IS terminated by a scaly desquamation In 
severe types grave nervous phenomena 
(delirium, etc ) are present, hemorrhages 
may occur, and fatal collapse may ensue 
Relapses are not uncommon 
ETIOLOGY AND PATHOLOGY — 
Chantemasse advances the hypothesis 


that field rats are responsible, primarily, 
for the transmission of miliary fever and 
for the epidemics Among these argu- 
ments are the facts that the disease is 
never observed m cities, the absence of 
direct contagion, that the regions affected 
in the large epidemics were always and 
exclusively those that had been ravaged by 
field rats during the previous few years, 
while other regions, free from rats, es- 
caped, the epidemics broke out after an 
unusually wet season which had driven the 
rats from their haunts to seek shelter in 
the houses, and, finally, that the persons 
affected all showed evidences of flea bites 
and attributed the unprecedented swarms 
of fleas to the invasion of homes by the 
rodents Another argument was the rapid 
spread of the disease In the epidemic 
reported by him the disease spread over 
3 provinces in forty-five days, affecting 
6000 persons Most epidemics occur in 
spring and summer The disease is more 
common among women than men, and 
most frequent in middle life 

Weichselbaum asserts that the sudam- 
inse, whether nodular or vesicular, con- 
taining clear or milky fluid are never 
caused by a retention of fluids in the 
sweat-glands, but are always of an in- 
flammatory nature, as shown by serial 
sections The lesions are found, princi- 
pally, in the epidermis, though some 
changes are present in the corium The 
disease does not appear to be contagious 

PROGNOSIS —This vanes with the 
character of the epidemic, the average 
mortality apparently being 8 or 9 per 
cent, though it may reach as high as 32 3 
(Weichselbaum) 

TREATMENT — There is no prophy- 
lactic measure save disinfection There is 
no specific treatment The sweating may 
demand atropine for its control Sedative 
remedies may be employed to overcome 
the marked nervousness frequently noted 
at the beginning of the disease Qui- 
nine has been generally used to control 
the fever The expectant plan of treat- 
ment has found most favor, the indications 
being met as they appear Calomel in 
small doses, when administered early, is 
believed to shorten the disease Luke- 
warm bran baths or sponging with hme 
water assist in allaying the itching and 
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encourage resolution The body cover- 
ing should be changed as often as it 
becomes soaked with perspiration The 
diet and bowel functions should be regu- 
lated as in other acute fevers W 

MILIUM . — Milium (grutum, strophu- 
lus albidus) IS a cutaneous disorder char- 
acterized by the formation of small, 
roundish, whitish or pearly, sebaceous, 
non-inflammatory elevations, situated ju«t 
beneath the epidermis, which are formed 
by the accumulation of inspissated sebum 
in ducts the outlets of which have be- 
come occluded They are mainly found on 
the face, eyelids, and foreheads of elderly 
persons, may exist m large numbers, 
and vary in size from a pinhead to a 
small pea They may undergo calcareous 
degeneration, giving rise to cutaneous 
calculi 

According to Pusey, milium is most 
frequently the result of the growth of the 
horny epidermis over the mouth of the 
sebaceous follicle, this being followed by 
retention of sebaceous matter beneath the 
horny epidermis The lesions differ from 
comedones only in that the contents of 
the distended duct cannot be squeezed out 
until an opening is made Milium is often 
associated with comedo and acne When 
present in infants milium usually dis- 
appears spontaneously after a time, but in 
adults there is no similar tendency 

TREATMENT — A small incision over 
the elevation will afford an exit through 
which the contents may be expressed by 
squeezing After evacuation the interior 
should receive an application of silver 
mtrate (solid stick) or of tincture of 
iodine Electrolysis may also be resorted 
to Where the miha are numerous and 
close together the use of a peeling paste 
or of soft soap long enough to bring on 
a mild dermatitis (Stelwagon) will often 
result in their exfoliation In children 
extra care as to the cleansing of the skin 
and the use of a weak sulphur ointment 
are likely to prove effectual S 

MILK SICKNESS — This IS a dis- 
ease of cattle (the ‘'trembles,’’ "slows,” 
“alkali poisoning”), but occasionally ob- 
served in women and communicated to 
them by using the flesh or milk of animals 
suffering from the disease In cattle it is 


due to the ingebtion ot \anous toxic 
plants, such as snakeroot, Rhus toxicodeiu 
dron, the rayless goldenrod, etc , and is 
usually met with on the banks of streams 
Experiments on rabbits showed 
that trembles and milk sickness are 
due to aluminum phosphate In 
Ohio and Illinois animals get this 
substance b> eating white snakeroot, 
in New Mexico by eating the rayless 
goldenrod In the northern States, 
wherever trembles prevails, the white 
snakeroot grows abundantly The 
writer knows of a number of cases 
of trembles following the eating of 
this weed by animals in the woods 
On the other hand, they may eat 
small amounts without serious effects 
The weed grows in many places 
where trembles is unknown, but m 
these places better-tasting plants are 
so much more abundant that white 
snakeroot forms but an insignificant 
part of their food Moseley (Med 
Rec, May 15, 1909) 

SYMPTOMS AND PATHOLOGY — 
The symptoms in the main are persistent 
vomiting, obstinate constipation, sweetish 
acetone odor of the breath, muscular 
weakness, abdominal pain, and prostration 
There is little or no fever, little is known 
as to the incubation period 
According to Jordan and Harris, who 
studied the pathology of the disease in 
cattle, the chief pathological lesions were 
found in the liver, heart muscle, kidneys, 
and small intestine, the changes are those 
of a parenchimatous nature, such as are 
frequently produced by toxic action in 
general, namely, cloudi swelling and 
fatty metamorphosis The severest action 
is shown in the liver-tissue In other 
organs than those mentioned above, 
nothing of \ery particular interest was 
observed as yet Bacteriological studies 
revealed the presence in the tissues and 
body fluids of infected animals of a bacil- 
lus which they termed Bacillus lactimoibi, 
but Vrhose direct connection with the 
disease is still sub judice 
TREATMENT — The treatment con- 
sists in removing all possible causes and 
in aiding the autoprotective resources of 
the body to overcome the pathogenic 
agent Besides tonics, the use of creosote 
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carbonate to act as antiseptic, and sodium 
benzoate and copious draughts of water to 
facilitate renal elimination, is indicated 

S 

MINERAL SPRINGS AND 
CLIMATOLOGY 
MINERAL WATERS FOR IN- 
TERNAL USE 

CLASSIFICATION — Mineral waters 
for internal use are usually classified on 
a chemical basis, but for medicinal pur- 
poses are best arranged on a therapeutic 
basis, as suggested by Huggard — 

Group A Depurative 

I Abluent — 

1 Simple thermal waters 

2 Sulphur waters 

II Stomachic and Diuretic — 

1 Simple aerated or table waters, 

called also acidulated waters, con- 
taining tree CO 2 

2 Simple alkaline waters, containing 

at least 15 grains (1 Gm ) of 
sodium bicarbonate in a quart 
(liter) of water 

3 Alkaline salt waters, containing the 

chloride as well as the bicarbonate 
of sodium 

III Mild Intestinal Stimulants — 

1 Salt waters, of which the chief in- 

gredient IS common salt or sodium 
chloride They are divided into 
simple salt waters and carbonated 
salt waters, according to the ab- 
sence or presence of carbonic acid 

2 Alkaline aperient waters, of which 

the chief ingredient is Glauber’s 
salt (sodium sulphate) 

IV Strong Aperients — 

Of which the chief ingredient is 
Epsom salt (magnesium sulphate) 

Group B Tome and Reconstituent 

I Hematogenic — 

1 Of which the chief ingredient is 

iron 

2 Of which the chief ingredient is 

lime 

II Alfefative and Nervine — 

1 Of which the most important in- 

gredient IS arsenic 

2 Of which the most important in- 

gredient IS barium chloride 


Lithium occurs frequently in alkaline 
waters, iodine and bromine occur m saline 
waters None of these substances, how- 
ever, IS present in sufficient quantity to 
modify m any important degree the thera- 
peutic action of the water The presence 
of helium and argon renders many 
mineral waters radioactive 

A DEPURATIVE 

I ABLUENT 

1 SIMPLE THERMAL WATERS — 
These waters are characterized by their 
elevated temperature and by the low salt 
content Some of these emerge at a tem- 
perature of 66° F (19° C ), others at vary- 
ing temperatures up to 158° F (70° C ) 
or even 214° F (101° C) These waters 
are soft, due to the presence of sodium 
bicarbonate, instead of calcium carbonate 
which IS found in hard spring water 
Though soft, they have a pleasant taste 
Many of these simple warm springs are 
chiefly used for baths (the external uses 
of water, including baths, will be treated 
under ‘Water”) 

Physiological Action — The physio- 
logical action of the simple thermal 
waters is the same as that of plain warm 
water The observations of Glax and 
Klemensievics show that the drinking of 
hot water lowers the arterial tension, al- 
though the pulse is accelerated, the res- 
piration is more frequent immediately 
after the drinking, and that, system- 
atically continued, hot water drinking in- 
duces a permanent relaxation of the 
arterial walls Wintermtz had previously 
observed similar effects The action of 
the water on the pulse is evidenced be- 
fore the water can be possibly absorbed, 
It IS probably reflex through the gastric 
filaments of the pneumogastne nerve 
Recent observers assert that copious water 
drinking temporarily increases the water 
in the blood Glax states that the in- 
gestion of hot water causes a temporary 
increase in the flow of urine, but that 
systematic continued use leads to its 
diminished excretion, with a compensatory 
simultaneous increase of perspiration All 
the secretions (bile, gastric and pan- 
creatic juices, saliva, etc ) are increased 
by drinking hot water The depurative 
effect of water, of great therapeutic value, 
IS assisted by the presence of the mineral 
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ingredients, which allows large quantities 
to be taken (aerated waters), by obtain- 
ing the same result with a smaller dose 
(saline or aperient waters), or by fur- 
nishing some agent which chemically aids 
in removing a noxious substance from the 
body (alkaline waters to neutralize acids, 
or loosen mucus adhering to the gastric 
walls in catarrh) 

Therapeutic Uses — The internal use 
of thermal waters is beneficial in most 
of the ailments for which the waters 
are employed externally, especially is 
this true in gouty and rheumatic con- 
ditions Inhaled as a fine, warm spray, 
they afford relief in acute bronchial 
catarrh of irritable character and with 
scanty secretion, in laryngeal and pharyn- 
geal catarrh, and in the paroxysms of 
spasmodic cough 

The simple thermal waters, taken in 
large amounts, are useful in catarrhal con 
ditions of the urinary organs, relieving 
irritation, assisting to dissolve concre- 
tions, and cleansing the passages 

In chronic lead or mercurial poisoning 
the use of the simple thermal waters is 
attended with benefit Though the sul- 
phur waters were formerly preferred, the 
simple thermals have been found quite 
as efficient 

T>pes England Buxton, Derbyshire 
(82^ F ) France Plombieres (S4"-1S6® 
F), Dax (140® F ), Bagneres-de-Luchon 
(131° F), Switzerland Ragatz-Pfafers 
(99° F), Germany Wiesbaden (155° 
F), Baden-Baden (155° F ), Nauheim 
(98 5° F), Wildbad, Wurtemberg (98° 
F), Austria Teplitz, Bohemia (82°-120° 
F), Gastein, Salsburg (87°-160° F), 

Italy Bormio, Province of Valteline 
(105° F), United States California Gey- 
sers (150°-214° F ) Arkansas Hot Springs 
(76°-157° F), Virginia Hot Springs (108° 
F ), North Carolina Hot Springs (96°- 
104° F), Hunter Springs, Montana (148°- 
168° F ) , Glenwood Springs, Colorado 
(124°-126° F ) 

2 SULPHUR WATERS — These 
waters were formerly accorded wonderful 
properties An infinitesimally small quan- 
tity of sulphuretted hydrogen imparts a 
strong odor to these waters Their posi- 
tion as a therapeutic agent has latterly 
been usurped by the indifferent thermals. 


the latter being found equal m their 
cleansing and depurative powers Sul- 
phur waters may be warm or cojd The 
contents of sulphuretted hydrogen varies 
from a mere trace to about 42 6 c c per 
liter (Herculesbad, m Hungary) 

Physiological Action — Sulphur waters 
taken internally cause a tendency to 
constipation, the stool gradually dark- 
ening, and becoming even black Pro- 
longed use induces anemia The biliary 
secretion is said to be increased, and 
hepatic congestion and enlargement de- 
creased 

Therapeutic Uses — Sulphur waters 
have great vogue m rheumatism and gout, 
especially in the subacute and chronic 
forms, the time when an acute at- 
tack subsides is considered the best to 
begin treatment In chronic catarrhs 
(pharyngeal, lar> ngeal, gastric, etc ) and 
asthma sulphur waters are much used A 
tendency to hemoptysis is regarded as a 
contraindication 

Syphilitic patients are sent for treatment 
to the various sulphur springs, but the 
benefit is undoubtedly due more to the 
effective mercurial treatment carried out 
by inunction at those springs than to the » 
sulphur Aix-la-Chapelle (Aachen), Aix- 
les-Bains, and the sulphur springs of the 
Pyrenees have long been popular resorts 
for syphilitics Patients with skin dis- 
eases (chronic eczema, psoriasis, acne, 
etc ) are persistent patrons of these 
bpnngs In chronic catarrhal conditions, 
nervous affections, and uterine complaints 
benefit has, in some cases, followed the 
use of sulphur waters 

Types England Harrogate, Scot- 
land Strathpeffer, France Bareges, 
Cauterets St Sauveur, Luchon, Aix-les- 
Bains, Germany ^ix-la-Chapelle (Aa- 
chen), Austria Baden, Hungary Me- 
hadia, Ofen, United States Ballston 
Spa, Sharon, Saratoga, White Sulphur 
(Va ), Blue Lick (Ky ), Minnequa (Pa), 
Bladon (Fla ), St Helena White Sulphur 
(Cal) 

II STOMACHIC AND DIURETIC 

1 SIMPLE AERATED OR TABLE 
WATERS — Simple aerated waters, some- 
times called acidulated or carbonated 
waters, contain from 300 to 1500 volumes 
of carbonic acid in 1000 volumes of water 
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They may contain sodium and calcium 
bicarbonates and sodium chloride and 
sulphate These waters are almost all 
cold and of pleasant taste and are> in 
some cases, further charged with carbonic 
acid before export They are cold waters 

Physiological Action — The physio- 
logical action of these carbonated 
waters appears to be due to the effect of 
the gas on the nerve-ends of the mucous 
membrane The carbonic acid gas escap- 
ing from the water causes an agreeable 
prickling sensation in the mouth and 
gullet, while in the stomach a sensation of 
warmth and slight distention are felt 
This distention and stimulation cause the 
stomach to contract and expel the gas by 
the mouth The intestines are seldom 
affected unless they are m an irritable 
condition, when slight peristalsis is in- 
duced The effect upon the nervous sys- 
tem IS one of freshness and exhilaration, 
due to the reflex excitement of the nerve- 
centers through the stimulation of the 
nerve-endings of the tongue, palate, and 
stomach The absorption of aerated 
waters is more rapid that that of plain 
water, and hence produces a more rapid 
flow of urine Glax holds that aerated 
waters raise the blood tension, a general 
effect of drinking cold water 

Therapeutic Uses — The aerated waters 
are useful m irritable conditions of the 
stomach, mixed with milk or alcohol, 
the latter are made tolerant to the stom- 
ach Used as table waters, they stimulate 
the appetite, and, by causing a better mix- 
ing of the food and more active move 
ments of the muscular coats, aid diges- 
tion When the stomach is dilated and 
Its walls flabby, the use of aerated waters 
is contraindicated 

The aerated waters are useful as a gar- 
gle in subacute pharyngitis In pruritus, 
prurigo, and hyperesthetic conditions of 
the skin carbonated waters are beneficial 
when used as baths 

Types France St Galmier, Ger- 
many Apolhnans, Austria Giesshub- 
ler, United States White Rock (Wis ) 
2 and 3 SIMPLE ALKALINE AND 
ALKALINE-SALINE WATERS —The 
alkaline waters contain sodium bicarbo- 
nate as their chief ingredient They are 
nearly all cold, Neuenahr Sprudel, how- 


ever, has a temperature of 104® F (40® 
C), and the Source de THopital, at 
Vichy, one of 87® F (30 8® C) Many 
are used as table waters 

Physiological Action — The physio- 
logical action of these waters resembles 
that of the carbonated waters, as the 
sodium bicarbonate on reaching the stom- 
ach combines with the free acids and 
liberates carbonic acid 

Therapeutic Uses — ^The alkaline waters 
are chiefly employed in the treatment of 
affections of the mucous membranes of 
the respiratory, digestive, and urinary 
tracts, but are also popular in chronic 
gout and rheumatism 

In chronic catarrh of the pharynx, naso- 
pharynx, and larynx the sodium bicarbo- 
nate in the waters aids m the removal of 
the thick and tenacious mucous secre- 
tions, enabling other remedies to be more 
efticaciously applied At the springs the 
waters are used in the form of warm 
sprays In chronic gastric catarrh 1 or 
2 glasses of water, taken on an empty 
stomach, loosens and washes away the 
mucus from the walls of the stomach, and 
prepares that organ for the next meal 
The alkaline waters are useful for wash- 
ing out a dilated stomach They are 
commonly used in hepatic disorders and 
in suspected obstruction of the bile-ducts 
from catarrh or calculi 

Many diseases of the urinary tract are 
benefited by alkaline waters Highly acid 
urine, uric acid concretions in kidney or 
bladder, and catarrh of the bladder or 
urethra 

Types of alkaline waters England 
Bristol, Buxton, France Vichy, Mont 
Dore, Germany Fachmgen, Obersalz- 
brunnen, Ems, Wildungen, United States 
Saratoga Vichy, Ukiah Vichy (Cal ), St 
Louis Spring (Mich ), Manitou (Col ), 
California Seltzer, Bladon (Ala), Gettys- 
burg (Pa) 

Types of alkaline-sahne waters France 
Royet, Vais (Desiree Sp), Germany 
Ems, Selters (Nassau), Austria Luhat- 
schowitz, United States Ballston Spa 
(N Y ), Hathorn (Saratoga), Waconda 
Spring (Kan ), Americanus Well (Mich ), 
Borland Mineral Well (W Va ), Dixie 
Spring (Tenn), Hot Springs (Va), 
Bethesda (Wis ) 
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III MILD INTESTINAL STIMU- 
LANTS 

1 SODIUM CHLORIDE WATERS — 

In these waters sodium chloride is the 
chief ingredient, but other salts are al- 
ways present (calcium and magnesium 
chlorides, sodium bicarbonate and sul- 
phate) Some of these waters are warm — 
Wiesbaden, ISS 6® F (68 7® C), Baden- 
Baden, ISS® F (68 36® C), Bourbonnelles 
Bams, 138® F (58 7S® C), Burtscheid, 
near Aix-la-Chapelle, 140® to 165 2® F 
(60® to 74® C), Battaglia, in Italy, 1598® 
F (71® C ) These waters are mostly 
used in baths 

Physiological Action — The physio- 
logical action of these waters is not defi- 
nitely known, but the facility of diffu- 
sion of sodium chloride, the aid it lends 
the diffusion of albumin, and its attraction 
for water may throw some light on that 
point 

Therapeutic Uses — In chronic catarrh 
of the stomach and bowels, where there 
is muscular atony or deficient secretion 
of gastric juice, these waters do well 
These saline waters remove the altered 
secretions, preventing their fermentation 
and decomposition and thus indirectly 
favor the secretion of the gastric juice 
In hepatic hyperemia and cirrhosis these 
waters aid by depleting the portal sys- 
tem, and are more potent when they con- 
tain sodium sulphate Inhalation of these 
waters is beneficial in catarrhal affections 
of the air passages where there is an irri- 
table condition of the mucous membrane 
and scanty secretion 

Types Germany Nauheim (Friedrich- 
Wilhelm^s Quelle), Baden-Baden, Kreuz- 
nach (Oramen Quelle), Homburg (Eliza- 
bethbrunnen), Wiesbaden, England 
Harrogate, Cheltenham, France Bour- 
bonne-les-Bains , Switzerland Rhemf el- 

den, United States Glen Springs (N 
Y), Geuda (Kan), Eureka (Cal), Ake- 
sion Spring (Mo), Byron Surprise (Cal), 
Clark’s Red Cross Mineral Well (Mich), 
St Clair Mineral Spring (Mich ) 

2 ALKALINE APERIENT WATERS 

IV STRONG APERIENT WATERS 
—The chief ingredients of the aperient 
waters are sodium sulphate, chloride, and 
bicarbonate, the most important of which 
IS sodium sulphate The stronger aperi- 
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ents contain in addition magnesium sul- 
phate 

Physiological Action — The physio- 
logical action of these waters is largely 
due to the attraction of the sodium sul- 
phate (Glauber’s salt) for water, and to 
the difficulty with which they pass through 
membranes (osmosis) Hay found that 
the saline purgati\es increase the intes- 
tinal secretions, not by osmosis, but by 
the irritant and specific qualities of the 
salt, and also probably by its bitterness 
By reason of the low diffusibiht> of the 
salt, the fluid secreted into the intestine 
It not readily absorbed, the fluid accu- 
mulates, and, causing increased peristalsis, 
reaches the rectum, where it gi\es rise to 
purgation (Huggard) After some hours 
the salt causes diuresis, and with it a 
secondary concentration of the blood, 
which continues during the activity of the 
diuresis An increased blood-pressure fol- 
lows the ingestion of these waters 

Therapeutic Uses — ^These waters are 
largely used in obesity, gastric and in- 
testinal catarrhs, liver affections, gall 
stones, pehic congestions, and old exu- 
dates Gout, rheumatism, and arthritic 
affections are benefited when special indi- 
cations are present, in robust subjects, 
for action upon the alimentar> canal The 
continued use of these waters causes irri- 
tation of the mucous membrane of the 
bowels The duration of the ' cure” with 
these waters is usually twenty -one days 
(Huggard) 

Types Austria Marienbad, Carlsbad, 
Hungary Apenta, Aesculap, Hunyadi 
Janos, Spam Carabana, Rubinat, Ger- 
many Friednchshall, Kissengen, Bo- 
hemia Pullna, Seidlitz, Franz-Joseph- 
quelle, United States Clark’s Ri\erside 
Spring (Mich ), Castalian Springs (Cal 
Blue Lick (Mo ), Crab Orchard (Ky ), 
Gibson Mineral Well (Tex), French Lick 
Pluto (Ind ), Harrodsburg (Ky), Bed- 
ford (Pa ) 

B TONIC AND RECONSTITUENT 

I HEMATOGENIC 
1 IRON WATERS— The chief constit- 
uent of these waters is iron, which may be 
present in the form of the carbonate or the 
sulphate The carbonate of iron waters 
are the more numerous and important, and 
usually contain free carbonic acid, which 
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co\ers the styptic taste of the iron and 
renders them more acceptable to the 
stomach The sulphate of iron waters, as 
a rule, contain more iron, and some con- 
tain arsenic in appreciable amounts, Ron- 
cegno (Tyrol) water having grains 

(0 IS Gm ) per quart (liter) 

Physiological Action — The physio- 
logical action of these waters is that of 
their principal ingredient, iron 
Therapeutic Uses — These waters are 
useful in anemia and in conditions de- 
pendent upon anemia Atonic dyspepsia, 
chronic diarrhea, hysteria, hypochondri- 
asis, neuralgias, and neuroses dependent 
upon debility or anemia are much bene- 
fited by a course of these waters, espe- 
cially when aided by the pure, bracing air 
and pleasant surroundings at the various 
spas Menstrual irregularities and uterine 
catarrhs are special features of the iron 
spas, great relief following the use of the 
waters 

Types England Brighton, Harro- 
gate, Tunbridge Wells, Switzerland St 
Moritz (Grand Source), Belgium Spa 
(Pouhon-Liege) , Germany Schwalbach 
(Stahlbrunnen), Homburg (Stahlbrunnen), 
Pyrmont (Tnnkbrunnen) , Bohemia 
Manenbad, Franzenbad, A.ustria Levico, 
United States Matchless Mineral WelK 
(Ala ), Overall Wells No 2 (Tex ), 
Brown’s Wells No 1 (Miss ), Gaylord and 
Guhck s Spring (Va ) Oak Orchard (N 
Y), Bath Alum (Va ), Anderson’s Spring 
(Pa), Rawlcy Springs (Va ) Cooper's 
Well (Miss) Ballston Spa (N Y) 

2 EARTHY OR LIME WATERS — 
The chief ingredient of these waters is 
lime in the form of the bicarbonate or 
the inert sulphate and a small quantity 
of magnesium bicarbonate and other salts 
By many authorities they have been con- 
sidered harmful, while others point to 
the presence of lime in the tissues and 
secretions and assert that a certain supply 
IS requisite to replace loss through tissue 
change W’’hen lime is given for thera- 
peutic purposes the soluble and readily 
absorbable preparations (chloride or acid 
phosphate) are preferaule (Huggard) 
Therapeutic Uses — These waters have 
been employed in pulmonary affections 
(including tuberculosis and rachitis), m 
urinary affections (catarrh of the bladder. 


kidney, and gravel), m affections of the 
stomach and intestines, in biliary affec- 
tions, in gout, rheumatism, and diabetes, 
and in skin affections (chronic dry eczema 
and psoriasis in lymphatic or scrofulous 
subjects) 

The administration of lime to old per- 
sons with atheromatous tendencies is 
considered undesirable 

Types A Carbonate of lime waters 
France Chatel Guyon, Pougues, Ger- 
many Rippoldsau, Driburg, Wildungen 
— B Sulphate of lime waters England 
Bath (Somerset), France Vittel (Vos- 
ges), Contrexeville (Vosges), Switzer- 
land Leuk, Baden, Weissenburg, Ger- 
many Lippspringe 

II ALTERATIVE AND NERVINE 

1 ARSENICAL WATERS — These 
waters contain a therapeutically sig- 
nificant amount of arsenic, although 
usually named after some other constit- 
uent Vichy water, known as an alkaline 
water, contains %o to %o gram (0 001 to 
0 002 Gm ) of arsenic tnoxide per quart 
(liter) The water of Bussang (Vosges), 
known as a simple aerated water, contains 

grain (0 002 Gm ) of arsenic per quart 
(liter) La Bourboule (France), the 
strongest of the alkaline arsenical waters, 
contains gram (0 028 Gm ) of sodium 
arsenite per quart (liter) Strong Levico 
water (Tyrol) contains gram (0 0087 
Gm ) and Roncegno (Tyrol) contains 2% 
grains (015 Gm ) per quart (liter) The 
arsenical content must be borne m mind 
m using these waters 

Therapeutic Uses — These waters have 
been employed in dyspeptic troubles due 
to gastric irritability, gastric catarrh, 
nervous indigestion and hyperacidity, and 
as a nerve sedative in asthma and chorea 
While pharmacopeial preparations are 
best, these waters may be used in chronic 
malaria, and if an alkaline water is in- 
dicated an arsenical water may be used 
The same is true m the treatment of skin 
diseases 

2 BARIUM CHLORIDE WATERS — 

Barium chloride exists m minute quanti- 
ties m many mineral waters The Elisa- 
bethquelle at Kreuznach contains 1 gram 
(0 064 Gm ) per quart (liter), the Victoria- 
quelle nearly grains (0089 Gm ) per 
quart (liter), and the Llangammarch Spa 
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TABLE SHOWING COMPARATIVE POTENCY OF REPRESENTATIVE AMERICAN 
EUROPEAN SPRINGS (James K Crook) ♦ 

I Atkaline Waters 
Gm per 
U S gal 
367 32 
268 45 
227 14 
182 23 
187 15 


Saratoga Vichy 
Ukiah Vichy Calif 
St Louis Spring Mich 
Maniston Colo (Navajo) 
California Seltzer 


America 

Ballston Spa N Y (artesian lithia) 
Waconda Spring Kan 
Saratoga N Y Hathorn 
Amencanus Well, Mich 
Borland Mineral Well W Va 
Dixie Spring Tenn 


America 


Vichy France (Grand Grille) 
Fachingen Nassau Ger 
Ems (Kessel Brunnen) 

Apollmans Rhenish Prus 
Weilbach Hesse, Ger 
Wildungen Ger (Stadt-Brunnen) 

II Alkaline Saline 
Gm per 
U S gal 
1123 25 
1120 65 
888 40 
503 90 
432 28 
313 74 


El ROPE 


Vais France (Desiree Sp ) 
Bourbonne (Haute Marne Pr ) 
Luhatscho'^ itz Moravia 
Bilin Bohemia (Joseph s Quelle) 
Selters Nassau Ger 
Obersalz-Briinnen Silesia 


Glen Springs N Y (Neptune used for 

Schott-Nauheim treatment) 10503 OS 

Geuda Springs Kan 1314 78 

Eureka Springs Calif 1800 27 

Sweet Springs Mo (Akesion Sp ) 1061 94 

Lodi Artesian Well Ind 672 45 

Upper Blue Lick Ky 660 14 


III Muri\ted Saline 
Gm per 
U S gal 


El rope 
Ger 


AND 


Gra per 
V S gal 
311 92 
223 51 
169 75 
1*37 76 
165 2T 
67 44 


Gm per 
U S gal 
535 88 
483 47 
438 04 
304 49 
228 14 
138 08 


Gm per 
U S gal 


(Fnedrich- 


Springs of Nauheim 
V ilhelm s Quelle) 

Kreuznach (Oranien Quelle) 
Homburg Ger (Elizabeth Brunnen) 
Harrogate Eng 
Cheltenham Eng 
Wiesbaden Ger (Koch Brunnen) 


2148 07 
1084 32 
870 90 
SG4 43 
644 00 
507 70 


The strongest waters of this class on the globe are found m the United States Notable examples 
are the Byron Surprise Spring of California containing IS 773 73 grains Clark s Red Cross Mineral 
Well of Michigan 17 825 27 grains and the St Clair Mineral Spring of Michigan 17 904 6 grains 
per U S gallon 

IV SCLPHATED S4.LIJ.E 


America 

Gm per 

U S gal 

Europe 

Gm per 
IT S sal 

Clark s Riverside Springs Mich 

731S 97 

Carabana Spam 

7391 23 

Castalian Springs Calif 

4422 25 

Rubinat (Serre) Spain 

5266 64 

Blue Lick Springs Mo 

610 30 

Apenta Hungary 

2541 09 

Crab Orchard Ky (Epsom Sp ) 

401 43 

Pullna Bohemia 

2010 45 

Gibson Mineral Well^ Texas 

329 65 

Friednchs-Hall Ger 

1559 92 

French Lick Springs Ind 

371 76 Seidlitz Bohemia 

V Ch alybeate 

897 59 


America 

Gm per 
U S gal 

Matchless Mineral Wells, Ala 

167 91 

Overall Wells Tex No 2 

144 90 

Brown s Wells Miss No 1 

36 52 

Gaylord A Gulick s Springs Va 

31 63 

Oak Orchard N Y 

28 62 

Bath Alum Va 

26 78 


Europe 

Brighton Eng 

Spa (Pouhon) Liege Belgium 
Sch^valbach Nassau Ger (Stahlbrunnen) 
Tunbridge V ells Eng 

Pyrmont Waldeck Ger (Trunk Brunnen) 
St Moritz (Grand Source) Switzerland 


Gm per 
U S gal 
14 40 
5 42 
3 74 
2 22 
2 48 
1 38 


The figures refer to the amounts of ferruginous salts per U S gallon The U S possesses innumer- 
able chalybeates of the milder grades 

VI Therm \L Voters 

America 

California Geysers 
Hunter Springs Mont 
Arkansas Hot Springs 
Glenwood Springs Col 
Virginia Hot Springs (boiler) 

North Carolina Hot Springs 

Some of the undeveloped thermals of the Rocky Mountain States and California issue from the 
earth at a boiling temperature 

* Tabulated m accordance with author s classification m The Mineral Waters of the United 
States Philadelphia and New York 1899 and m Hares System of Practical Therapeutics 1901 
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Gm per 

El ROPE 

Gm per 

U S gal 

U S gal 

150® 214® P 

Wiesbaden Ger (Koch-Brunnen) 

153 F 

148 -1()S P 

Baden Baden Ger (Haupt Quelle) 

155® F 

76® 157® F 

Gastein Salsburg Austria 

87® IbO® F 

124® 126® F 

BagnSres de-Luchon France 

131 P 

lOS® P 

Nauheim Ger 

98 5 P 

96®-104® P 

Mildbad Ger 

98® F 
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(Wales.) nearly grains (009 Gm ) per 
quart filter) 

Therapeutic Uses — The waters of 
Llangammarch have been employed in 
cardiac cases, but it is only fair to say that 
they are used in connection with carbonic 
acid baths of the Nauheim type and other 
treatment 

In concluding the consideration of 
mineral springs, we quote James K Crook, 
of New York, who says ^‘Not merely in 
potency of a few individual springs, but 
in general variety of mineral ingredients 
and in all the elements which go to make 
up an attracts e analysis and a useful 
medicinal water, we have within our own 
borders (bnited States), with the single 
exception of the sulphated salines (Hun- 
yadi Janos, Carabafia, Apenta, Rubinat), 
better waters and more of them than are 
shown by any European work on this 
subject ” A comparative table of European 
and American waters is appended 

[A commission has been appointed by 
the State of New York to erect at the 
Saratoga Springs a large bath house with 
administration building and power house 
and a central drink hall, to which will be 
conducted all the available drinking waters 
in the village proper and in the geyser dis- 
trict, so that the invalid and the luxurious 
will not be obliged to go to the source 
of the \ anou'^ springs whose waters are 
prescribed lor them The central drink 
hall morto\er, will permit of the service 
of drinking w aters either hot, warm, or 
cold, ab prcbcnbed by the physician, and 
will tend to obtain obedience to the 
phybician s order to drink the water slowly 
while promenading about the pavilions or 
in the park Some of the baths will be 
of low cost for those of moderate means, 
others sumptuous for those of means, and 
free baths for those unable to pay, while 
free service of drinking waters at their 
source will be maintained by the State 

There would seem to be little necessity, 
at the present time, for the sending of 
patients abroad to receive the benefits of 
spa treatment, especially when we con- 
sider the proximity and accessibility of 
our home resorts, the complete equipment 
for ser\ing drinking waters, for giving the 
various baths, and the facilities furnished 
at many of our resorts for the various 


methods of auxiliary treatment (Schott, 
Oertel, Nauheim, Carlsbad, and other 
forms of hydrotherapy, radium emanatona. 
Zander inhalatoria, etc ) W ] 

CLIMATOLOGY AND CLIMATO- 
THERAPY 

CLIMATOLOGY —According to A 
N Bell, climatology comprises “the sum 
of the influences exerted upon the atmos- 
phere by temperature, humidity, pressure, 
soil, proximity to the sea, lakes, rivers, 
plains, forests, mountains, light, ozone, 
electrical, and, doubtless, by some other 
conditions of which we have no knowl- 
edge*’ beyond observation of their effects 
Hann and Humboldt define climate as 
comprising the whole of the meteorological 
phenomena characterizing the state of the 
atmosphere at any place, particularly as 
they affect our organs, or have influence 
on vegetable or animal life The good 
effects of the most salubrious climate may 
be overcome and the development of dis- 
ease invited by the neglect of proper 
sanitary measures and the violation of 
physiological laws It is difficult to 
classify climates, the distinctions made 
are often relative or conventional Hot 
and cold climates, dry and humid climates, 
inland and marine climates convey only a 
general idea 

CLIMATOTHERAPY — Climato- 
therapy studies the effects of climates and 
climatic conditions upon health To 
mental or moral conditions or to psycho- 
logical effects must the benefits of a 
change of climate in disease frequently be 
ascribed To deprive semihelpless in- 
valids of the home and creature com- 
forts that they are accustomed to enjoy 
and add the effects of homesickness to 
those of their physical weakness and dis- 
ease are unwarranted cruelties The 
indnidual peculiarities of each locality 
must be considered, such as dryness or 
dampness of the soil, excess of sunshine 
or shade, the direction and character of 
the prevailing winds, the presence and 
character of forest trees and bodies of 
water, convenience of access, as well as 
comfortable hotel accommodations, pure 
drinking water, good milk and other food 
in abundance, and the sanitary conditions 

The United States, in its wide area, offers 
every variety of climate At the seashore 
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or on islands some distance from the 
coast, an ocean climate may be enjoyed 
Numerous popular resorts are to be found 
on the Appalachian or Rocky Mountain 
ranges 

The salubrity of the high tablelands 
of New Mexico and Arizona is ac- 
knowledged, while the valleys of Cali- 
fornia, between the foothills and the 
coast range of mountains, are noted for 
their beauty and health-giving powers 
There are the cold climates of Maine 
and Minnesota and the hot ones of the 
Eastern Atlantic Coast in the Southern 
States, and a new-world Riviera exists 
along the gulf coast of Florida, espe- 
cially undulating countries around Tarpon 
Springs and the Pinellas peninsula 

A helpful classification of climates is 
that offered by Hermann Weber, slightly 
modified, as follows — 

A Marine Climates 

I Marine Climates with High Degree of 

Humidity 

1 Warm and Moist Marine Climates — 
Madeira, Canary Islands, The Azores, 

Ceylon, Sandwich Islands, Bahamas, 
Bermudas, Virgin Islands, Cuba, 
Jamaica, Barbadoes, Society Islands, 
Tahiti, Tonga, Fiji Islands, Tristan 
d’Acunha, St Helena, Florida, 
Georgia, South Carolina 

2 Cool and Moist Marine Climates — 
Island of Bute, Rothesay, Hebrides, 

Orkney and Shetland Islands, 
Faroe Islands, Iceland, Bergen, 
Marstrand, Auckland Islands, Falk- 
land Islands 

II Marine Climates with Medium Degree 

of Humidity 

1 Warm Marine Climates of Medium 
Humidity ^ — 

Tangiers, Algiers, Cadiz, San Lucar, 
Gibraltar, Ajaccio, The Sangum- 
aires, Palermo, Riviera di Levante, 
Pegli, Venice, Balkan Peninsula, 
Corfu, Crimea, Lisbon, Vigo, San- 
tander, Biarritz, New Zealand, Auck- 
land, New Plymouth, Wellington, 
Nelson, Virginia Beach, Old Point 
Comfort, San Diego, Coronado 
Beach 
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2 Cool Marine Climates of Medium 
Humidity — 

English and Irish Coasts, Newport, 
Isle of Shoals, Nantucket, Mount 
Desert, Fire Island 
(a) Winter resorts Queenstown, 
Isle of \\ ight, Florida, Lake- 
wood, N J , Santa Barbara, 
Cal 

(h) Summer resorts North Coast 
of Cornwall and Devonshire, 
Wales, Ireland, Brest, North 
Coast of France, Belgium, 
Holland, Germany, Tas- 
mania, Santa Barbara, Cal , 
Monterey, Cal 

III Manne Chmates with Low Degree of 
Humidity 

The Western Riviera, Nice, Monte 
Carlo, Mentone, Naples, Capri, Ischia, 
Malta, The Balearic Islands, Smyrna, 
Athens, South \fnca, Australia, New 
South Wales, Sydney, Victoria, Mel- 
bourne, The New Jersey Coast, Long 
Branch, Beach Ha\en, Atlantic City, 
Cape May 

B Inland Climates 

I Climates of Great Altitude, or Moun- 
tain Climates 

Davos-PIatz, Davos-Dorfii, Davos-Frau- 
enkirch Wiesen, St Moritz, European 
Alpine Resorts, German Mountain 
Resorts, Northern Italy, Apennines 
and Maritime Alps, Peru\ian Andes, 
South Africa, India, Mexico, Rocky 
Mountains, Colorado Springs, Denver, 
St Paul, Asheville, Catskills, Adiron- 
dacks, Alleghenies, Cresson, Green 
Mountains, White Mountains, Glen 
Summit, Pocono, Kane, Schooley’s 
Mountain, Pasadena, Cal , etc 
II Climates of Low Levels 

Dry and U arm Climates Africa, New 
Mexico, California 

Dry and Cold Chmates Minnesota, 
Canada 

Moderately Moist Climates Rome, Pisa, 
Pau, New England States, Saratoga, 
Los Angeles, etc 

CHOICE OF CLIMATE IN DISEASE 
— Into the solution of this problem enter 
the psychical and physical condition of 
the patient, his finances, his ability to en- 
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dure the discomforts of travel, his per- 
sonal preferences and habits, the nature of 
his disease, and the advantages and physio- 
logical effects of the proposed location 
Patients with seriously impaired lungs, 
kidneys, or heart should not be sent to 
places of great altitude Patients with 
exhausted vitality or evidently with a 
short time to live should not be sent to 
any great distance from home Scenery 
or the incidents of travel do not interest 
a very sick patient, homesickness may 
prove mortal sooner than his disease 
Moist or dusty climates, whether cool or 
warm, are not suitable for phthisical cases 
in the second or third stage, in them the 
progress of the disease is generally 
hastened 

Acute diseases are best treated at home 
Anemia and chlorosis are benefited by 
open-air life, sunshine, and a temperature 
that does not forbid exercise Asthmatics 
without heart complication or emphysema 
do well at mountain stations or on inland 
plateaus, if there is serious bronchial com- 
plication a dr> climate is indicated, where 
the secretion is scanty, the pine woods 
near the coast are best Hyperesthetic 
rhinitis patients need pure air, free from 
dust and pollen as found at Bethlehem, White 
Mountains, Kane, or Nantucket Chronic 
bronchial catarrh, with increased secretion 
and moderate cough, may be relieved at 
'Seashore, mountain, or inland resorts, the 
change of climate itself being benehcial 
Menorrhagia is often made worse by sea 
climates, in early pregnancy abortion 
may occur at the seashore Climacteric 
disorders are relieved by climatic change, 
the excitement of the change of scene, 
and the pleasures and incidents of travel 
Premature senility is often delayed by a 
resort to warm, sunny and dry climates 
during the winter and a moderately elevated 
mountain climate in summer Phthisis, 
according to Flint, requires dryness, equa- 
bility, and purity of the atmosphere, he 
further states that there is reason to 
believe that the benefit derived from 
climatic treatment is often, in a great 
measure, due to accessory circumstances 
A climate favorable to open-air life is 
desirable, as in New Mexico Flint sug- 
gested that if hot weather improved the 
patient and cold weather made him worse, 


he should go south, at least m the winter, 
if he IS always better in cold weather, a 
northern resort, as Denver, Colorado 
Springs, St Paul, etc , is desirable Other 
specially famed lung resorts are the 
Adirondacks, Lakewood (N J ), Asheville 
(N C) 

Neurasthenia and exhaustion from over- 
work, hypochondriasis, and hysteria are 
benefited by combined balneotherapeutic 
and climatic treatment Cases of indiges- 
tion, dyspepsia, and chrome diarrhea do 
best in a dry, equable climate Insomnia 
IS relieved by a sojourn at mountain or 
seashore resorts, but the locality must be 
one where there is freedom from noise and 
excitement Leukemia is benefited by 
ocean voyages, long cruises m yachts, and 
by prolonged stay in Egypt and Algiers 
In malarial toxemia mountainous regions 
afford a cure, while sea voyages are bene- 
ficial, damp localities are to be avoided on 
land W 

MITRAL INCOMPETENGY 

See Endocardium and Valves, Dis- 
eases ot 

MITRAL STENOSIS See En- 

DOC VRDIUM and VaLVES, DiSE\SES OF 

MOLLUSCUM CONTAGI- 
OSUM — DEFINITION — This affec- 
tion known also as molluscum epi- 
thelial e and molluscum sebaceum, is 
characterized by the formation of sessile 
or pedunculated, smooth, semiglobular tu- 
mors \arying in size from a pinhead 
to a marble 

SYMPTOMS — The lesions are discrete, 
yellowish white or pinkish m color, 
rounded or acuminate, imbedded within 
or projecting beyond the surface of the 
skin, and have usually a dark-colored 
point at the apex, from which, on pres- 
sure, can be expressed a milky, curd-like, 
or cheesy substance At first the lesions 
are quite firm, but they soften with age 
After persisting for several weeks, they 
slough and disintegrate, or undergo slow 
absorption The tumors give rise to no 
pain, are always discrete, may be single 
or multiple, and occur usually in chil- 
dren or young adults upon the eyelids, 
face, neck, breast, and genitals This dis- 



MOUTH, LIPS, JAWS, DISEA.SES (T\YLOR \\D FREEMAN) 


717 


ease frequently affects several members 
of the same household, asylum, or school 

DIAGNOSIS* — ^The color, the wax-like 
appearance, the umbilication, and the cen- 
tral aperture are the diagnostic features 
From molluscum fibrosum it is distin- 
guished by the absence of the central 
black opening m the latter and the more 
general distribution 

ETIOLOGY AND PATHOLOGY — 

The disease is probably contagious, 
though under ordinary circumstances 
feebly so, and it is said to be due to a 
parasitic protozoon of the coccidium type 

Various authors claim to have dis- 
covered protozoa within the cells of the 
tumors Herzog finds, however, that 
these peculiar structures are solely due 
to hyaline degeneration, and by a special 
stain he could accurately study the evolu- 
tion of the so-called ‘ molluscum bodies'* 
from the normal basal epithelium \n 
interesting discovery which may explain 
the infectious nature of the disease is 
the finding of large numbers of staphy- 
lococci in the excretory ducts and the 
surrounding tissues 

In cases in which the central pore or 
depression was obvious Kreibach has 
found spirochetes of the refnngens type 
His observations were confined to genital 
cases, and he believes the infection to be 
a secondary one, as they were not found 
in those lesions in which a central de- 
pression had not developed 

PROGNOSIS — The prognosis is favor- 
able, though the disease may persist for 
months or even years It yields readily 
to treatment 

TREATMENT — Thorough inunctions 
with white precipitate or sulphur oint- 
ment (20 to 40 grains to the ounce) are 
efficacious in some instances, when they 
are not, each tumor should be incised. 
Its contents removed, and the remaining 
cavity cauterized with silver nitrate, phe- 
nol, oi tincture of iodine Raven has 
used sodium ethylate in an extensive case 
of molluscum contagiosum A single ap- 
plication sufficed to remove most of the 
tumors Pedunculated lesions may be re- 
moved with scissors, silver nitrate being 
then applied to their bases General 
tonics (iron, arsenic, and strychnine) are 
often indicated W 


MONOBROMATED CAM-^ 
PHOR See Camphor 

MORBILLI See Mea.si.es 

MORPHEA. See Sclekoderm a 

MORPHINE AND MORPHIN- 
ISM See Opium 

MORVAN’S DISEASE See 

Spinal Cord, Diseases of 

MOUNTAIN ANEMIA See 

Parasites, Diseases Due to 

MOUNTAIN FEVER See Ma- 

larial Fever 

MOUNTAIN SICKNESS See 

Rarefied Air, Diseases Dle to 

MOUTH, LIPS, AND JAWS, 
DISEASES OF THE 

CATARRHAL STOMATITIS 

DEFINITION — An acute inflam- 
mation of the mucous membrane of 
the mouth, usually caused by local 
irritation or occurring m the course 
of exanthematous diseases or pro- 
longed febrile disorders 

SYMPTOMS —Although the en- 
tire buccal membrane may be in- 
\olved, — that of the tongue, lips, and 
cheeks, — the labiogmgival region is 
usually the seat of the most active in- 
flammatory manifestations Redness, 
heat, tumefaction, furring of the 
tongue, and local discomfort consti- 
tute the symptoms witnessed m light 
cases , but in some, and particularly 
in infants, there is severe pain, suffi- 
cient, indeed, m the majority of cases 
to prevent nursing Cra\mg for cold 
drinks and perverted taste are nearly 
always noted Local pain also at- 
tends a form of stomatitis observed 
m nursing women In severe cases of 
catarrhal stomatitis the tongue ap- 
pears enlarged and the lingual papillae 
project prominently The saliva is 


6—46 
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greatly increased in quantity and is 
often sufficiently acrid to excoriate 
the lips and chin Minute areas of 
the epithelial covering often become 
transformed into small, shallow, pul- 
taceous, and quite painful ulcers, 
which are especially sensitive when 
touched or brought into contact with 
other mucous surfaces during mas- 
tication An alkaline reaction of the 
saliva is usual during the ulcerative 
stage Slight fever is sometimes pres- 
ent even in the condition occurring 
independently of infectious febrile 
disorders, of which catarrhal stoma- 
titis is a frequent complication The 
symptoms usually last from four to 
ten days 

The general condition is rarely dis- 
turbed except when the stomatitis is 
secondary to inflammations in other 
parts of the alimentary tract or to the 
specific infectious fe\ers 

In some instances the oral mucous 
membrane is dry, the inflammation 
manifesting itself by the presence of 
heat, pain, and redness This con- 
stitutes the “erythematous catairhal 
stomatitis” of certain authors 

ETIOLOGY AND PATHOLOGY 
— Catarrhal stomatitis may be primary 
or secondary In the primary torm 
the causative factor is a local irritant, 
— mechanical, chemical, or thermal, — 
which gives rise to excessive des- 
quamation of the epithelium Undue 
acidity of the oral secretions, unduly 
hot or cold foods, tobacco, strong 
condiments, fermenting or decompos- 
ing particles of food through insuffi- 
cient cleansing of the mouth and 
teeth, dental caries, etc , may give rise 
to the affection In the secondary 
form the oral inflammation is symp- 
tomatic and often attends infectious 
diseases, — measles, typhoid fever, — 


and other exanthemata, and the pro- 
longed fevers It may also arise 
through continuity of tissue or by in- 
fection, owing to the presence in 
neighboring structures of an acute in- 
flammatory disorder, such as ton- 
sillitis, gingivitis, pyorrhea alveolaris, 
etc Gastric disorders are frequently 
complicated with catarrhal stomatitis 
This oral disease may also occur as an 
evidence of geneial depravity of the 
organism the result of unhygienic 
surroundings and poor food 

In the true catarrhal form thicken- 
ing and softening of the mucous 
membrane is the most evident path- 
ological feature, epithelial erosions 
covered with pultaceous masses of 
cells undergoing retrograde meta- 
morphosis being observed in various 
spots m marked cases Leucocytes 
and red blood-cells are sometimes 
present and usually Lcptothitx huc- 
cahs, micrococci, and bacilli are also to 
be found The saliva is usually acid 
in leaction 

TREATMENT — Aftei proper hy- 
gienic conditions have been estab- 
lished and all imtant influences re- 
moved, the tieatment should be 
mainly local The internal adminis- 
tration of potassium chlorate, fre- 
quently resorted to, is a pernicious 
practice in this form of stomatitis, 
owing to its evil influence upon the 
kidneys Employed in saturated 
solution (about 1 dram — 4 Gm — 
to the pint — 500 cc) as a mouth- 
wash, however, it is exceedingly use- 
ful In many cases sodium borate, 
10 grains (0 6 Gm ) to the ounce 
(30 cc), IS more effective, employed 
frequently during the day, every half- 
hour, and with especial care after 
eating In infants the mouth should 
be gently cleansed after each feeding 
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and a preparation of bone acid, 15 
grains (1 Gm ) to the ounce (30 c c ) 
of rose-water, applied with a swab, 
or, better, on a square piece of soft 
linen over the finger of the nurse 
When cold drinks are ungrateful and 
the inflammation intense and pro- 
tracted, the use of hot milk and hm&. 
water, mucilaginous decoctions, and 
sedative sprays of 1 or 2 per cent 
solutions of cocaine or phenol, or 
astringent solutions of silver mtrate 
to 1 per cent), alum (5 to 10 
grains to the ounce of honey), or glyc- 
erite of tannin (2 drams — 8 Gm — ^to 
the ounce — 30 c c — of water) , are use- 
ful, especially where there is a tend- 
ency to chronicity When mastication 
IS difficult or very painful, the local 
application of a 4 per cent solution of 
cocaine to the sensitive spots affords 
great relief and enables the patient to 
eat comfortably When the shallow 
ulcers resist less active measures they 
should be lightly touched with copper 
sulphate or a weak solution of some 
one of the silver salts, preferably the 
nitrate 

Tender or spongy gums are greatly 
benefited by the use of a mixture in 
equal parts of the tinctures of myrrh 
and krameria, applied with a camel’s- 
hair brush 

As emphasized by L Emmett Holt, 
perfect cleanliness of the mouth and 
nipples IS of the utmost importance 
The mouth should be cleansed after 
each feeding with cotton wrapped 
upon a small rod, or by inducing the 
child to suck ice-water from a piece of 
soft linen Food, as far as possible, 
should be given cold, but the child 
should not be taken from the breast 
If the disease persists, the mouth 
should be penciled with a per cent 
solution of silver mtrate daily, and 


cracks or ulcerations touched with the 
mitigated stick 

Internally, small doses of acomte 
or potassium citrate for the pyrexia, 
with minimum doses of bromides for 
the irritability and sleeplessness, may 
be required An associated gastro- 
intestinal catarrh may need correc- 
tion through the use of laxatives and 
the administration of bland foods 
Mild tomes should be used during 
convalescence 

APHTHOUS STOMATITIS 

SYMPTOMS — In this variety of 
stomatitis there appear, besides the 
more or less marked inflammation of 
the oral mucosa, small, elevated, 
round or oval vesicles 2 to 5 mm 
wide, and surrounded by a red areola, 
which, as early as twenty -four hours 
after their appearance, form shallow, 
y ellowish-white spots of ulceration, 
with bright-red margins They may 
appear singly or in groups in any part 
of the mouth, but they are apt to 
appear in greatest number on the 
labial mucous membrane, along the ex- 
ternal portion of the gums, inside the 
cheeks, and along the edges of the 
tongue The aphthae may become con- 
fluent and give rise to large, irregu- 
lar ulcers, the confluent form of sto- 
matitis aphthosa They are much more 
painful than those observed in the 
catarrhal form, and render nursing 
or the taking of food very difficult 
The aphthae sometimes extend to the 
fauces 

The general sj mptoms are some- 
what more marked than in the pre- 
vious form Slight fever, anorexia, 
furring of the tongue, and heav}. 
breath represent, however, about all 
the manifestations usually witnessed 
Although there is an increased flow 
of saliva, the latter is never fetid 
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(Holt) The pam attending the pres- 
ence of the ulcers renders the child 
especially cross and fretful when food 
IS taken, but the active nervous mani- 
festations of the more severe forms 
are absent In the form observed in 
connection with febrile diseases the 
general symptoms are ob\iously those 
of the causative affection Aphthous 
stomatitis tends to recur when the 
primary general cause is not com- 
pletely removed 

ETIOLOGY AND PATHOLOGY 

— Aphthous stomatitis is usually ob- 
served in children under 3 to 6 years 
old, but is not rare in adults It is a 
frequent complication of gastrointes- 
tinal disorders and is often seen in 
debilitated or pooil} fed subjects, in 
tuberculosis, in anemia, and during 
dentition It is most frequently met 
with 111 conjunction with, or as a 
sequel of, some febrile diseases, espe- 
cially the acute exanthemata 

Local outbieaks of aphthous sto- 
matitis have been traced to milk of 
cattle infected with foot-and-mouth 
disease (Ollivier), but the claim of 
Siegel that the cause of the disease in 
man and the lower animals is the 
same has not as yet been accepted 

No parasite special to the affection 
has as yet been isolated 

TREATMENT — The treatment of 
, this condition does not differ from 
that previously described Propel 
hygiene, absolute cleanliness of the 
mouth, and the use of bland foods are 
important Holt states that each 
ulceration may be touched with silver 
nitrate, but that no other active meas- 
ures should be employed The dis- 
ease tends to spontaneous recovery in 
from seven to fourteen days Gop- 
pert has recommended orthoform as 
a local anesthetic, the powder being 


simply blown over the diseased areas, 
after cleansing the whole oral cavity 
Pood may be taken not sooner than 15 
minutes after each application Mar- 
fan resorts to frequent washing of 
the mouth with a saturated bone acid 
solution or a 1 500 solution of phenol 
To the ulcers he applies a 5 per cent 
solution of silver mtrate, a 1 500 solu- 
tion of potassium permangeuiate, or a 
solution of iodine and potassium 
iodide in glyceiin and water 

The following preparation is much 
employed by French clinicians — 

R Sodium botate 4 parts 

Tmctme of benzoin 2 parts 

Distilled water 10 parts 

Syrup 20 parts 

M To be applied five or six times a day 

Swab applications of 4 per cent 
cocaine solution may be necessary 
when the pain is very intense In the 
confluent form sodium salicylate solu- 
tion — 1 diam (4 Gm ) to the ounce 
(30 c c ) of water — used locally is 
recommended, and potassium chlo- 
rate in small doses in solution, as 
well as in the dry powdered form 
ajiplied to the ulcers, is beneficial 
Symptomatic treatment should be in- 
stituted as required 

ULCERATIVE STOMATITIS 
(FETID STOMATITIS, PUTRID 
SORE MOUTH) 

DEFINITION — Inflammation of 
the mucous membrane of the mouth 
and underlying structures, attended 
by the formation of a deep ulcer 
which usually develops m the gum 
about the lower incisors It only 
occuis when there are teeth (Forch- 
heimer) 

SYMPTOMS — Ulcerative stoma- 
titis generally develops neai the edge 
of the gum immediately above the 
labiogmgival sulcus The area af- 
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fected IS at first red and tumefied and 
very sensitive A deep, pus-secretmg 
ulcer having- a red areola, sui i ounded, 
in turn, by a zone of edema, is soon 
developed In some cases this ulcer 
reaches do-wn to the periosteum, and 
is follo-wed by necrosis of the alveolar 
process The gingival mucous mem- 
brane becomes softened and spongy 
and the teeth are loosened Although 
the inflammatory process may invade 
all the tissues of the mouth, the ulcer- 
ation rarely extends beyond the an- 
terior poition of the gums Occa- 
sionally the membrane of the cheek 
opposite the ulcerated area also ulcer- 
ates The breath becomes intensely 
foul, and slight gingival hemorrhages 
cause the profuse saliva secreted to 
appear bloody Severe pain is experi- 
c ccd duiing mastication There are 
s-welling and pitting of the tongue and 
enlaigement of the submaxillary 
glands Vomiting, diarrhea, and 
marked fever are usually present, and 
an exanthematous eruption resembling 
that of measles is occasionally ob- 
served In children the disease some- 
times culminates fatally, especially 
■when unhygienic environments and 
un-wholesome food cannot be replaced 
by improved conditions, the disease 
being one denoting a depraved state 
of the general organism 
ETIOLOGY AND PATHOLOGY 
— That a specific micro-organisiii 
must exist is emphasized by the occa- 
sional prevalence of ulceiative stoma- 
titis as an epidemic disease in institu- 
tions, barracks, camps, and prisons 
especially -when the sanitary condi- 
tions are defective and where pooi 
food is supplied Squalor in all its 
forms tends to promote its appear- 
ance, cold, damp, and defective ven- 
tilation being among the many pre- 


disposing elements Insufficient care 
of the mouth, especially -when tartar 
IS allowed to accumulate around the 
teeth, carious teeth or decaying roots, 
infectious diseases, congenital heart 
affections (Duckworth), scur\y, sat- 
uration of the system with lead or 
phosphorus are among the most fre- 
quent etiological factors known 

In a senes of 30 cases examined by 
Bernheim and Popischill 2 micro- 
organisms were found in the ulcers in 
all the cases, a bacillus and a spiro- 
cheta (both motile) Besides these 
organisms, which were alwa\s pres- 
ent, there were usually also strepto- 
cocci and staphylococci in addition to 
the organisms generally found in cari- 
ous teeth, LeptothriA buccalis The 
specific organism of ulcerative stoma- 
titis may still be considered as un- 
known, however 

TREATMENT— In this affection 
potassium chlorate maj be gi\en in- 
ternally, 2 to 5 giains (012 to 0 3 
Gm ) three times a da 3 to a child, and 
also applied locally in the form of a 
mouth-wash, the saturated solution 
being employed This constitutes a 
truly specific treatment, the disease 
being thus readily controlled 

Internally, it is best administered in 
a 3 per cent solution with a little 
syrup, to 1 teaspoonful being given 
every two hours Its toxic effects, if 
used m too large quantities, should 
not be forgotten It usually pro- 
duces considerable pain, but this soon 
ceases, and is a positive index of the 
curative effect of the drug In obsti- 
nate cases the application of a solu- 
tion of silver nitrate may be useful 

A 1 grain to the ounce solution of 
potassium permanganate is sometimes 
required to counteract the foul 
breath, and the nitrate of silver stick 
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applied to the edges of the ulcers has- 
tens recovery Hydrogen dioxide, 1 
dram (4 cc ) to the ounce (30 c c ), 
IS preferred by some clinicians as a 
mouth-wash Kissel’s procedure in 
obstinate cases is to curette the ulcers 
daily and rub into them powdered 
iodoform Care should be taken to 
preserve teeth that are loosened by 
special attention to the surrounding 
g^ms , the latter should, besides be- 
ing kept scrupulously clean, be occa- 
sionally painted with a 20-grain (13 
Gm ) to the ounce (30 c c ) solution of 
alum Pieces of necrosed bone occa- 
sionally keep up the ulcerative pioc- 
ess The cavity from which the pus 
oozes should be carefully probed and 
surgical removal resorted to if needed 
A tonic treatment should be insti- 
tuted The syrup of iodide of iron is 
especially valuable , codhver oil is 
preferable in poorly nourished chil- 
dren Hygienic surroundings and 
wholesome food should be insured 
The disease is contagious and proper 
isolation methods should be put in 
practice 

PARASITIC STOMATITIS 
(STOMATITIS MYCOSA, 
THRUSH, SPRUE, MUGUET, 
SOOR) 

DEFINITION — A disease charac- 
terized by the formation upon the 
mucous membrane of the mouth of 
pearly-white spots or flakes which 
gpradually increase in size and spread 
to adjoining structures and organs 

SYMPTOMS —This form of sto- 
matitis usually begins upon the tongue, 
and, spreading in every direction, 
may gradually involve the lips, the 
cheeks, the palate, the gums, the ton- 
sils, the pharynx, the larynx, and 
even the gastrointestinal tract down 
to the ileocecal valve (Parrot) The 


superficial lesion appears as small, 
grayish-white spots, surrounded by a 
zone of blood-vessels These soon 
become elevated, increase in size, and 
often coalesce to form a false mem- 
brane, this, in some instances, has a 
characteristic filmy, or lace-hke, look, 
in others it stimulates a thick, fri- 
able pseudomembrane (Holt) These 
aieas or flakes may be leadily brushed 
off, leaving no appreciable mark upon 
the surface from which they were 
lemoved Sometimes the flakes ap- 
pear y ellowish or brown, and the seat 
of implantation bleeds, shallow ero- 
sions being then perceptible The 
constitutional symptoms are less 
marked than in the other forms The 
local manifestations are compara- 
tively benign Indeed, dryness of the 
mouth and local heat, difficult nursing 
or feeding owing to more or less great 
tumefaction and stiffness of the 
mucous structures, lepresent about 
all the discomfort complained of 
Still, the disease is a stubborn one 
and the lesions may persist for 
months A fatal issue is occasionally 
witnessed in debilitated children 
ETIOLOGY AND PATHOLOGY 
— The pi imary factors in the develop- 
ment of paiasitic stomatitis consist 
of an abnormal condition of the oral 
mucous membrane, upon which is 
superimposed the influence of the Sac- 
charomyces albicans Ihis fungus de- 
velops from round or oval spores into 
long, branching mycelial filaments re- 
quiring an acid medium and at no time 
growing upon the noimal mucosa 
Such a condition may be especially 
brought about in infants by unclean 
feeding-bottles when impaired gen- 
eral nutrition coexists Sweets, fer- 
menting bits of acid food, and un- 
cleanliness of the mouth may act as 
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exciting causes by acidifying the nor- 
mal secretions a condition which the 
growth of mycelium intensifies The 
transmission of the thrush spores by 
means of feeding-utensils, spoons, 
cups, feeding-bottles, etc , accounts 
for the epidemics occasionally ob- 
served 

The predisposing factors are mainly 
those which tend to lower the general 
vital tone the exanthemata, heredi- 
tary syphilis, etc , but it may also 
appear in apparently robust children 
Parasitic stomatitis is likewise met 
with, in adults, as a complication or 
sequel of infectious fevers and dia- 
thetic diseases — cancer, tuberculosis, 
etc 

The fungus develops among the 
epithelial cells and acini of the mu- 
cosa, forming a dense network It 
may be readily recognized micro- 
scopically if the diagnosis be at all 
doubtful 

TREATMENT — Prophylactic 
measures are first in order, the causa- 
tive factors being eliminated as far as 
possible Cleansing the mouth and 
all utensils used, and sterilization of 
feeding-bottle and all other feeding- 
implements each time they are used 
are imperative, to prevent reinfection 
The first should be done gently, 
but thoroughly, four or five times a 
day The next step is to counteract 
the acidity of the oral secretions by 
the frequent use of alkaline washes 
and beverages Sodium borate, 20 
grains (13 Gm ) to the ounce (30 
c c ) , sodium sulphite, 60 grains 
(4 Gm ) to the ounce , a saturated 
solution of potassium chlorate, and 
pure lime-water are useful as mouth- 
washes In some cases, especially 
where fetor of the breath is present, a 
1 gram (006 Gm) to the ounce (30 


c c ) solution of potassium perman- 
ganate or a solution of hydrogen di- 
oxide IS more eftectn e The atomizer 
may be used when the patient is too 
}Oung to handle swabs or rinse his 
mouth These measures should be 
repeated ei erj hour Local applica- 
tions of a 3 to 5 per cent solution of 
silver nitrate are beneficial in stub- 
born cases 

To alkalinize the beierages, lime- 
water may be added to the milk, in 
the case of infants, in the proportion 
of 1 to 4 

Sugar and sweets, starchy food, and 
all syrupy excipients, when remedies 
are prescribed, should be avoided 
The systemic state requires careful 
attention , indeed, thrush sometimes 
persists notwithstanding all local 
measures, until a change of air, good 
food, and tomes have greatly im- 
proved the general health Minute — 
le, tonic— doses of calomel or mer- 
cury bichloride are valuable m this 
connection 

GANGRENOUS STOMATITIS 
(NOMA, CAN CRUM ORIS, WAN- 
GENBRAND) 

DEFINITION —A disease usually 
obseri ed in children, from 2 to 5 
>ears old, in which a gangrenous 
process begins on the gums oi inner 
side of the cheek and spreads with 
rapidity 

SYMPTOMS — Gangrenous stoma- 
titis begins almost always during con- 
valescence from an acute febrile proc- 
ess in unusually debilitated children, 
the first lesion being a small nodule, 
dense and sensitive, appearing on the 
gum or the cheek The skin and the 
neighboring mucous surface become 
rapidly hard and swelled or there is 
edema There may be pain, but, as a 
rule, little discomfort In mild cases 
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the primary ulceration may be limited 
to one of the starting points and 
finally heal under local treatment, 
leaving the parts deformed and the 
patient disfigured if penetration of 
the cheek has occurred , but in the 
vast majority of instances the necrotic 
process rapidly extends, the cheek is 
perforated, and the chin, the tongue, 
the jaws, and remote structures — 
such as the eyelids and ears — are in- 
volved in the destructive process 
Violent systemic manifestations are 
present There are marked fever and 
practically intractable diarrhea, the 
breath becomes intensely foul, and 
the submaxillary and cervical glands 
are more or less enlarged Edema of 
the feet and delirium are common 
The prostration soon becomes alarm- 
ing and all the e\idences of fatal 
marasmus appear The disease is usu- 
ally fatal in from one to two weeks, but 
the patients are often carried off by 
affections that appear as complica- 
tions — aspiration pneumonia, pulmo- 
nary gangrene, enterocolitis, endocar- 
ditis, etc In short, the phenomena 
are those of a violent septicemia 
ETIOLOGY AND PATHOLOGY 
— The affection occurs in poorly fed 
children, especially girls living in 
damp, filthy quarters, and children re- 
covering from various infectious dis- 
eases, especially measles, scarlatina, 
diphtheria, and typhoid fever It is 
essentially a disease originating pri- 
marily in lowered vitality, and is not 
observed in vigorous healthy children 
The complications observed are 
usually ascribed to metastatic infil- 
tration of the distant structures in- 
volved, except in the case of pneu- 
monia, which IS due to aspiration of 
gangrenous matter, and enterocolitis, 
due to the ingestion of gangrenous 


detritus A bacillus resembling that 
of diphtheria has been isolated by 
Bishop, Ryan, and Schimmelbusch , 
Babes and Zambilovici have also iso- 
lated a pathogenic organism capable 
of producing gangrene resembling 
noma in rabbits , but all these obser- 
vations require further investigation 

TREATMENT — Prophylactic 
measures are also of primary impor- 
tance in this form of stomatitis The 
child’s diet should at once be changed 
to one calculated to increase general 
nutrition Nux vomica and gentian, 
combined and in small doses, or 
strychmne, are advantageous to pro- 
mote appetite Strong beef-juices, 
peptonized milk, or koumiss should 
be given every two hours 

Some recommend the early use of 
fairly large doses of diphtheria anti- 
toxin m every case of the disease and 
I have witnessed the case of a female 
adult who recovered under this 
treatment 

The local tieatment consists in the 
destruction of the sphacelous areas 
by caustics after thorough cleansing 
For the lattei purpose a 1 500 solu- 
tion of potassium permanganate is 
very useful, but hydrogen dioxide, 
mercury bichloride, or phenol solu- 
tions are piefeired by some These 
may be applied with an atomizer 
emitting a coai se spray The sloughs 
must be thoroughly removed and the 
bottom of the ulcer fully exposed 
This having been accomplished, a 10 
per cent solution of cocaine is applied 
to the wound, and after four or five 
minutes the latter is touched with 
pure lactic acid by means of a small 
cotton pledget wrapped around the 
end of a thin probe (Sajous) Every 
part of the cavity must be cauterized 
This IS to be repeated daily until 
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signs of resolution appear Nitnc 
acid, the galvanocautery, and the 
Paquehn cautery have also been 
recommended, but their use is more 
difficult Excision under anesthesia 
IS a safe and useful procedure Bro- 
moform and bismuth submtrate are 
valuable to enhance the curative proc- 
ess "when dusted on the cauterized 
ulcers Scrupulous cleanliness of the 
mouth IS imperative 

Mild antiseptic washes should be 
used frequently, and for the diminu- 
tion of the fetor antiseptic charcoal 
poultices containing bone or sahcylic 
acid are useful 

In favorable cases healing should 
be promoted by means of stimulating 
antiseptic lotions or balsams 

MERCURIAL STOMATITIS 
(See Mercury, Vol VI ) 

ANOMALOUS FORMS OF STO- 
MATITIS 

MEMBRANOUS, OR CROUP- 
OUS, STOMATITIS —True croup- 
ous stomatitis IS always a complica- 
tion of croupous angina, the membrane 
developing simultaneously with that of 
the tonsils Diphtheritic stomatitis is 
rarely primaiy, but a complication of 
diphtheria of the fauces 

What IS often called “membranous 
stomatitis,” however, is but an aggra- 
vated foim of aphthous stomatitis 
The local inflammation is more in- 
tense the aphthae assume a develop- 
ment suggesting the presence of a 
diphtheiitic or streptococcic pseudo- 
membrane, while the ulcer, when the 
latter is removed, is deeper and 
larger It is mainly observed in in- 
fants suffering from inherited syph- 
ilis or gonorrheal infection In the 
adult it IS occasionally caused by the 
local use of strong caustics The 
treatment does not diflfer from that of 


aphthous stomatitis, care being taken, 
however, to remo\e as far as possible 
the causative disorder 

FOOT-AND-MOUTH DISEASE, 
EPIDEMIC STOMATITIS, OR 
APHTHOUS FEVER— An affec- 
tion observed in lower animals (cat- 
tle, sheep, pigs, goats), and caused 
by an unknown micro-organism, 
is occasionally witnessed in the 
human being, particularly in children, 
the toxic element being transmitted 
through contaminated milk, cheese, or 
butter, or by inoculation while milk- 
ing The disease is said not to be 
transmitted through the meat of dis- 
eased animals 

SYMPTOMS — The incubation 
period lasts from three to five days 
The onset is marked by a rigor or 
mere slight shivermgs, followed by 
fever and malaise There are marked 
fever and gastrointestinal and bron- 
chial irritation, a vesicular eruption 
appears upon the lips, mouth, and 
pharynx early in the history of the 
disease The mouth is hot, the 
mucous membrane reddened and 
swollen, and salivation present A 
miliary eruption, which may become 
pustular, may appear on the skin, 
especially on the fingers and hands 
The tendency to hemorrhage is greater 
than in ulcerative pharyngitis 

DIAGNOSIS — ^The diagnosis is 
readily made from the prevalence of 
the disease in lower animals and the 
peculiar coincidence noted in that the 
eruption appears only in the mouth 
and extremities, a coincidence not 
observed in any other eruptive disease 

PROGNOSIS — ^The mortality in 
an epidemic studied by Siegel was 8 
per cent 

TREATMENT — The treatment in- 
dicated IS that recommended in the 
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ulcerative form Prophylaxis re- 
quires the use of milk from healthy 
ammals, proper stable hygiene, and 
isolation of diseased animals 

Bednar’s Aphthae — This is charac- 
terized by the presence, over the 
posterior part of the hard palate neai 
the gums of infants, of white patches, 
or aphthae, which sometimes overlie 
deep ulcers, the latter at times involv- 
ing the bone It is usually ascribed 
to the use of artificial nipples, to 
traumatism, such as that produced 
when the mouth is roughly cleansed 
by the nurse, or to the pressure of the 
tongue upon the mucous membrane 
while nursing This form of stoma- 
titis is overcome with difficulty A 
shorter and softer nipple should be 
ordered when this cause is apparent 
and the measures indicated in ulcera- 
tive stomatitis resorted to 

Riga’s disease (aphtha cachectica) 
has been observed almost exclusively 
in the southern provinces of Italy, 
where it seems to be endemic, occa- 
sionally attacking all the children in 
a family, whether the parents be 
healthy or not It is observed when 
the first teeth make their appearance, 
apart from whooping-cough, some- 
times in children whose general 
health shows nothing wrong, some- 
times in cachectic children who are 
exhausted by ordinary attacks of gas- 
trointestinal catarrh It begins as an 
ulceration under the tongue, close to 
the frenum It is about the size of a 
flaxseed, and gradually enlarges to 
the size of a sixpence It is gray in 
color and painless The bordei is 
irregular and not sharply marked, 
and extends somewhat over the sound 
tissue It may cause death, or, after a 
long time, recovery may take place 
The children waste in flesh, their skin 


becoming of an earthy hue Enlarge- 
ment of the liver and spleen occurs 
There is no fever Beginning at the 
age of 3 or 4 months, it frequently 
lasts until the twentieth month It is 
mostly hereditary, and only seldom 
do the children of such families live, 
unless nursed at the breast of a 
healthy woman 

Parrot’s Disease — This disorder is 
observed in the newborn and debili- 
tated children, and is characterized 
by the presence on both sides of the 
middle line of the hard palate of 
symmetrically disposed ulcers, which 
tend to increase in size The ulcera- 
tion often penetrates the underlying 
soft tissues to the bone, causing 
necrosis It is a stubborn affection 
and requires the active measures ad- 
vocated under ulcerative stomatitis 

Herpes zoster, or zona, of the 
mouth, as described by Hugenschmidt, 
IS an inflammatory affection of one 
part and only one side of the buccal 
cavity, characterized by an eruption 
of herpetic vesicles, disposed in 
groups according to a legular direc- 
tion The eruption is pieceded and 
accompanied by a neuralgic pain of 
the whole fifth nerve The evolution 
of the disease may be divided into 
two periods (1) the period of in- 
vasion, (2) the period of eruption 1 
Period of invasion begins by a rise of 
the temperature , there is fever , then 
headache, nausea, loss of appetite, 
etc , intense neuralgia of the whole 
region of the fifth nerve Fever lasts 
three days, and is followed by the 
period of eruption 2 In period of 
eruption parts to be involved become 
excessively painful to the touch , 
mucous membrane is red and presents 
a series of little herpetic vesicles, dis- 
posed in groups and having size of a 
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pinhead, some of them are united 
They assume a regular direction 
usually the course of the nerve No 
vesicles are to be found disseminated 
in the mouth The neuralgia, which 
IS general for the first three days, 
localizes itself as soon as the eruption 
occurs 

Very similar is a disorder descnbed 
by Jacobi, also characterized by an 
herpetic eruption, and observed in 
neurotic subjects In some cases it 
accompanies erythema multiforme 
The treatment indicated is that of the 
general disorder 

La Perleche — ^This is a contagious 
disease characterized by the presence 
of ulcerations at the angle of the 
mouth The probable cause is bac- 
terial infection from drinking vessels 

Small elevations and fissures, re- 
sembling those of congenital syph- 
ilis, are seen at the angles of the 
mouth When the mouth is opened 
these are stretched, causing smarting 
pain and bleeding This causes the 
patient to lick the part and add more 
infection 

Burnt alum, silver nitrate, and cov- 
ering the part with bismuth or zinc 
oxide are the most useful remedial 
measures 

LIPS, DISEASES OF 

INFLAMMATION, CRACKS, 
AND FISSURES 

Inflammation frequently occurs in- 
dependently of oral or general affec- 
tions as a result of cold during 
the winter months When the slight 
vascular turgescence present is compli- 
cated with cracks or fissures, con- 
siderable discomfort results Of diag- 
nostic importance, however, is the 
fact that fissures, which are usually 
situated in the middle of the lips, 


often betoken a strumous diathesis , 
enlarged cervical glands are, how- 
e\er, usually present in such cases 
Again, cracks at the angles of the 
mouth suggest the possibility of gen- 
eral syphilis , the surrounding tissues 
in that case often appear sodden, 
while the fissure is apt to contain pus 
Labial fissures are also often wit- 
nessed in women who, m threading a 
needle, first bite the thread and drag 
It between the lips before passing the 
tip through the eye (Jamieson) 
TREATMENT — Uncomplicated 
congestion of the lips soon yields to 
mild astringents or to a preparation 
such as the following, m which a 
resinoid substance is contained — 

B Tincture of bensoin. 

Glycerin of each Sss 

Rose water, enough to 
make fSiv 

When slight fissures or cracks are 
present, rose-water omtment or 10 
grains (0 6 Gm ) of sahcyhc acid to 
the ounce (30 Gm ) of cold cream 
usually brings about prompt resolu- 
tion Fissures often resist all simple 
measures, and require the application 
of solid silver mtrate or powdered 
alum. In children persistent fissures 
leave deep furrows, and are apt to 
produce slight deformities They 
should, therefore, be scraped with the 
curette under local anesthesia, and 
the edges of the wound drawn to- 
gether and held in position by means 
of court-plaster until healed 

HERPES LABIALIS (FEVER 
BLISTER) See Herpes, Vol V 
TUMORS OF THE LIPS 
Of all primary neoplasms, about 3 
per cent originate in the lips, but 
these structures show a higher per- 
centage when cancer is alone con- 
sidered, VIZ , about 5 per cent As 
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compared to other forms of tumor 
observed m this region, — papilloma, 
sarcoma, angioma, fibroma, and cys- 
toma, — cancer is observed in 99 per 
cent of cases 

CARCINOMA —This variety of 
growth almost exclusively develops in 
the lower lip Of 352 cases analyzed 
by W R Williams, 340 originated 
on the lower lip Among 1193 in- 
stances studied by Fricke the upper 
lip was affected in but 63 cases The 
predilection of this situation for the 
development of cancer as regards 
sexes IS as striking In the senes of 
cases just mentioned 94 per cent oc- 
curred in males It is essentially a 
disease of adult and advanced life, the 
average being about 60 years, but 
carcinoma has been observed long be- 
fore the fortieth year, the limit usu- 
ally accepted Fricke’s list ranged 
from 24 to 83 years A large propor- 
tion of the cases were in laborers and 
farmers, and heredity seemed to play 
a minor role Pipe-smoking appeared 
to be an important predisposing fac- 
tor, wounds and abrasions coming 
next in order 

Symptoms — A labial cancer mav 
begin as a mere exconation, fissure, 
or ulcer that \\ ill not heal , a small 
tubeicle covered by a thick scab that 
recurs as soon as picked off, or as a 
warty growth The ulceration grad- 
ually spreads and deepens, the sur- 
rounding tissues being infiltrated and 
hard In many cases the carcinoma 
begins as an ulcerating induration 
The ulcer gradually assumes the 
typical appearance of an epithelioma- 
tous growth, with an irregular, slough- 
ing base and abrupt, everted edges 
When irritated by the injudicious use 
of caustics or “specifics,” it tends to 
fungate and its growth becomes more 


lapid At this stage it usually be- 
comes quite painful, and nutrition 
soon suffers through the inability of 
the patient to take sufficient food, and 
a state of marasmus soon becomes 
evident, owing to repeated hemor- 
rhages, the ingestion of cancerous 
detritus, etc General toxemia is by 
this time fully demonstrated by the pa- 
tient’s facies, and he sinks with in- 
creasing rapidity until death relieves 
him of his suffering As a rule, the 
development is very gradual, and the 
glands of the jaws are not involved 
early Enlargement of these glands 
and even their induration do not 
necessarily imply carcinomatous infil- 
tration (Jlands examined immediately 
after removal have been found free of 
malignant degeneration (Fricke) , but 
there is no doubt that such glands 
constitute foci for carcinomatous 
changes and that they should be re- 
moved whenever possible 

Diagnosis — Chancre of the lip 
sometimes renders the diagnosis 
somewhat difficult Carcinoma, as we 
have seen, occurs almost always in 
men, chancre is more fiequently ob- 
served 111 women than m men, and 
may occur at any age, while cancer 
seldom occurs before the fortieth 
year The progress of cancel is slow 
and the invoKement of lymphatic 
glands is tardy , chancre advances 
rapidly, lasts but a few weeks, and the 
glands are soon involved Finally the 
secondary manifestations appear in 
syphilis and greatly improve under 
specific treatment Cancer progresses 
regardless of all internal remedies 
Prognosis — In Fricke’s statistics 
operative procedures resulted as fol- 
lows 8 per cent died as an im- 
mediate result of the operation, 32 per 
cent suffered from recurrence, and 60 
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per cent were permanently cured The 
prognosis of labial cancer is, therefore, 
good if operation is resorted to — ^be- 
fore, however, the maxillary and pa- 
rotid glands are involved in the cancer- 
ous process The prognosis is also 
unfavorable when the infiltration has 
reached the jaw or has extended to 
neighboring organs 

Treatment — Local treatment by 
caustics and other “specifics” but 
compromises the ultimate issue Sur- 
gical removal resorted to early affords 
the patient excellent chances of re- 
covery Of all cancers, that of the lip 
has shown the least tendency to recur 
MISCELLANEOUS GROWTHS 
Besides the varieties of neoplasms 
enumerated and which do not depart, 
in the physical phenomena, from simi- 
lar neoplasms observed elsewhere in 
the organism, nevi (see Blood-vessels, 
Tumors of, Vol II) are sometimes 
witnessed in this location But, as a 
rule, they are small and may generally 
be removed by igmpuncture, a fine 
galvanocautery knife being used, or 
by electrolysis The latter is slower, 
however Dissection, as if the growth 
were a malignant one, is sometimes 
necessary 

JAWS, DISEASES OF 
ALVEOLAR ABSCESS— A sup- 
purative dental periostitis due to dis- 
eased teeth The simplest form, in 
which there is inflammation between 
the bone and the gum externally to 
the loot of the tooth, is known as a 
gum-boil The condition is generally 
quite superficial, and gives rise to but 
few external signs When it is due to 
a disorder at the root of a tooth a true 
alveolar abscess is formed and the 
active manifestations are accom- 
panied by severe throbbing pain, con- 


siderable swelling of the cheek of the 
correspKinding side, and with protru- 
sion of the tooth from thickening of 
the peridental tissues \\ hen the 
lateral incisors are imohed, the ab- 
scess may spread posteriorly between 
the layers of the hard palate, or an- 
tenorly in the direction of the nose, 
opening into the latter When the 
molars are involved, it may penetrate 
the tissues of the face, thus leaving 
a sinus or scar Necrosis and pjemia 
have occurred in rare instances as 
complications 

Treatment — The old-fashioned lin- 
seed-meal poultice is worse than 
useless, tending to encourage the 
inflammatory process and to involve 
the cheek Water as hot as can be 
borne, held in the mouth, is far better 
Painting the gums with a 10 per cent 
solution of cocaine is sometimes tem- 
porarily effective in mild cases Free 
leechmg or lancmg can be resorted to 
if the abscess progresses Leeches 
should always be applied through 
leech glasses, and not wrapped in a 
napkin, as is often done If these 
measures do not suffice the patient 
should consult a dentist 

EPULIS 

Although applied to various neo- 
plasms of the gums, the term “epulis” 
IS only applicable to a growth of the 
alveolar process and tooth-sockets 
Two varieties of epulis are recog- 
nized the simple, or benign, and the 
malignant 

Simple Epulis — A benign epulis is, 
in reality, a fibroma a smooth, 
lounded projection of the gum, usu- 
ally beginning between two teeth, 
which It gradually separates, dis- 
places, and loosens It may involve 
several teeth and involve the posterior 
or the anterior aspect of the alveolus 
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It IS painless, of slow and indolent 
growth, but, if left to itself, it ulcer- 
ates and causes marked deformity It 
sometimes ossifies or becomes sar- 
comatous 

Malignant Epulis — ^This is a much 
more dangerous variety Beginning 
usually at the socket, it is character- 
ized by the presence of an inegular, 
multinucleated mass of giant cells as- 
sociated either with round or spindle 
cells, or both It is really a myeloid 
sarcoma It is exceedingly vascular, 
purplish red, grows much more 
rapidly than the simple epulis, and is 
finally transformed into a spongy 
mass, which projects in various direc- 
tions and bleeds upon the least con- 
tact with a hard substance 

TREATMENT —Whether the 
growth present be a simple or malig- 
nant one, the sooner it is removed, the 
better The tumor, and the tooth or 
teeth and the portion of the aheolai 
process involved, should be excised, 
this constituting the onl> safe mode 
of treatment Mere scraping is fol- 
lowed by a return of the tumor in al- 
most every case, whether simple oi 
malignant The portions of bone to 
be removed being mapped out, two 
vertical incisions are made with a 
Hey saw, and the diseased mass is re- 
moved with forceps, after having been 
dissected from its surroundings 
NECROSIS 

Necrosis of the jaw may be due to 
any condition liable to give rise to in- 
flammation of its periosteum by in- 
jury due to the extraction or improper 
manipulation of teeth, by various sup- 
purative diseases, the acute exanthe- 
mata, pyemia, actinomycosis, etc , or 
by the action of various diathetic 
processes, such as syphilis, tuber- 
culosis, or leprosy It is most fre- 


quently caused by the fumes of phos- 
phorus (see beyond) , and by mercury 
taken internally Deficient nutrition, 
scorbutus, or other conditions in 
which the organism is deprived of its 
vital pabulum frequently manifests 
necrosis of the jaws as a symptom It 
may thus occur at any age, and does 
seem to show a predilection for eithei 
the upper or lower maxillary 

Necrosis is always preceded by 
deeply seated and intense pain, the 
parts are red, inflamed, and tumefied 
After a time the pain is somewhat re- 
duced and sinuses are formed, from 
which a fetid pus exudes The teeth 
are loosened and fall out, and the 
cavity left is bathed in pus A probe 
passed into any of the sinuses reveals 
the presence of dead bone by convey- 
ing to touch the characteristic sensa- 
tion of roughness Portions of the 
bone become detached and are easily 
removed 

PHOSPHORUS NECROSIS 

SYMPTOMS — Phosphoius necro- 
sis comes on gradually, and some- 
times long after the patient has been 
exposed to its toxic influence in con- 
nection with his occupation, the 
manufacture of matches, etc But, 
once started, it pi ogi esses lapidly, in- 
volving large areas of bone , owing to 
the geneial toxemia, many foci of in- 
flammation may be developed at once 
The lower jaw seems to be that m 
which phosphorus necrosis most fre- 
quently occurs 

Pam is one of the earliest symp- 
toms , at first intermittent, it soon 
becomes continuous Suppuration of 
the perialveolar and peridental mem- 
branes occurs, pus appears at the 
alveoli, and the inflammation soon in- 
cludes the gum structures, the tissues 
of the face becoming infiltrated, and 
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the characteristic deformity appears 
The entire periosteal layer is then in- 
vaded , sinuses are formed, opening 
into the mouth and externally under 
the lower maxillary edge, and pus is 
exuded on all sides The pain be- 
comes less marked when this stage is 
reached, unless the necrotic process 
involves the condyle, when severe pain 
in the ear is experienced 

The general health of the patient 
soon suffers considerably The con- 
stant discharge, the presence of of- 
fensive pus in the mouth and stomach 
(much of the discharge being swal- 
lowed), the occlusion of the jaws 
through infiltration of the maxillary 
muscles, and the impediment to the 
ingestion of food combine to rapidly 
bring on exhaustion and death unless 
proper tieatment is instituted 

In some cases, however, the process 
IS a slow one, and comparative health 
IS enjoyed, while now and then a 
necrotic sequestrum is discharged 
through one of the sinuses 

In some operatives, however, a 
special susceptibility to phosphorus 
exists, and acute symptoms — nausea 
and vomiting, etc — indicate an acute 
poisoning that requires immediate 
cessation of all work in which phos- 
phorus is handled or inhaled 
ETIOLOGY AND PATHOLOGY 
— The inhalation of the vapor of 
phosphorus and the particles of this 
substance taken in with the food 
when the hands are not properly 
cleansed and improper care of the 
teeth combine to very gradually bring 
on the general toxemia This, in 
turn, gives rise to slow disintegration 
of the red blood-corpuscles and fatty 
degeneration of the arterial coats 
That the maxillary bones should, of 
the entire osseous system, bear the 


brunt of the disease demonstrates 
that a local factor must play a promi- 
nent part in the disease It is thought 
that the peridental membrane laid 
bare by accumulation of tartar, and 
whose vascular supply is already dis- 
eased by the general toxemia, is 
easily influenced by any phosphorus 
that may enter the mouth, and thus 
readily yields to the irritation in- 
duced, carious teeth, and other infec- 
tious foci, and that the necrotic 
process follows the local inflammation 
engendered 

TREATMENT— In the early 
stages the teeth should receive care- 
ful attention, carious ones being ex- 
tracted, while the tartar around those 
not diseased should be carefully re- 
moved, These manipulations should 
be conducted antiseptically, strict 
care of the teeth following 

Turpentme, according to Hohler 
and Schimpf, when exposed some 
time to the air becomes rich in ozone, 
and prevents fatty degeneration 
Theoretically, it is thus capable of 
neutralizing the effects of phosphorus, 
a power which has also been demon- 
strated practically Andant found 
that it arrested the vapor of phos- 
phorus in the dark The ordinary 
American oil of turpentine is of no 
value, however, unless it be long ex- 
posed to the air It is to be adminis- 
tered internally and by inhalation 
Potassium permanganate is also a 
useful antidotal agent Lime-water 
and magnesia are said to be helpful m 
preventing the drug from affecting 
the tissues The general health 
should be carefully watched and 
every means used to facilitate in- 
creased nutrition by the use of tomes 
and easily digested foods 

In the stage of ulceration antiseptic 
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washes as warm as possible should be 
frequently used A weak potassium 
permanganate solution is particularly 
valuable in this connection, when 
syringed into the sinuses This be- 
ing done, iodoform gauze can be 
packed in to absorb secretions, to 
avoid their mixture with food Se- 
questra should be removed when free, 
and the cavity packed Mears advises 
that, when the lower jaw is involved, 
out half of the ramus be removed at 
one time, in order to preserve the con- 
tour of the parts After the expira- 
tion of eight or ten weeks the remain- 
ing portion may be removed 

When the patient cannot avoid ex- 
posure to phosphorus fumes, the pre- 
ventive measures should consist in 
free ventilation, absolute cleanliness, 
especially of the mouth and hands, 
and disengagement of the vapor of 
turpentine in working-rooms Cloths 
may be soaked in this substance and 
spread out close to where the ex- 
posed subject is working 

J Madison Taylor 

AND 

Frank E Freeman, 
Philadelphia 

MUMPS See S -olivary Glands, 
Diseases of 

MUSCLES, DISEASES OF 
THE 

MYOSITIS 

Inflammation of muscles may be 
primary or secondary, general or local, 
parenchymatous or interstitial, and 
suppurative or non-suppurative, the 
different forms running an acute, sub- 
acute, or chronic course As a rule, 
only the voluntary muscles are in- 
volved, an exception to this being the 
heart muscle 

Owing to the obscurity regarding 


the etiology of certain forms of myo- 
sitis, various classifications have been 
proposed Lorenz divided the myo- 
sitides into three groups, — suppura- 
tive, non-suppurative, and myositis 
with special terminal lesions Batten 
gives three mam groups, — primary, 
secondary, and myositis with special 
terminal lesions, placing the suppuia- 
tive form in the second group, while 
Kader considered the advisability of 
including both the suppurative and 
non-suppurative forms under the gen- 
eral heading of infectious myositis 
For a discussion of myositis occur- 
ring in the course of infectious dis- 
eases, such as typhoid fever, syphilis, 
tuberculosis, gonorrhea, actinomycosis, 
etc , the reader is referred to the 
several sections on these diseases 
PRIMARY SUPPURATIVE 
MYOSITIS — Synonyms — Diffuse 
suppurative myositis , infectious myo- 
sitis, idiopathic, acute, suppurative 
muscle inflammation 

Definition — A bacterial infection of 
one or more muscles, usually lunning 
an acute course and teiminating, as a 
lule, in suppuration 

Case of myositis purulenta acuta in 
■which the typhoid bacillus was found 
culturally and immunologically to 
have caused the purulent lesion The 
latter was located in the right upper 
arm from the elbow to the deltoid 
insertion, beginning as a painful red- 
dish swelling about two weeks after 
the onset of chills and fever Terada 
(Sei-I-Kwai Med Jour, Mar 10, 1918) 

Sjsmaptoms — The onset of primary 
suppurative myositis is like that of an 
acute infectious fever It is ushered 
in by a chill, with rise of temperature, 
headache, and generalized pains, 
which are soon referred to the mus- 
cles The affection may be limited to 
a single muscle, or many muscles may 
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be involved Those affected are 
swollen, indurated, spontaneously 
painful, tender upon manipulation, 
and non-adherent to the surrounding 
tissues The muscles are in a state of 
contraction, causing limitation of 
both active and passive movements 
The overlying skin may be erythema- 
tous, but, as a rule, it is normal in 
appearance Edema of the subcuta- 
neous tissue may be present 

Any attempt to move the affected 
muscles causes severe pain and if the 
affection is at all general the patient 
soon becomes helpless In a few 
days, m the great majority of cases, 
the indurated masses soften and signs 
of suppuration become evident In a 
small percentage of cases resolution 
occurs without abscess formation 
Unless the pus is promptly evac- 
uated there is danger of metastasis 
through infiltration of the pus into the 
surrounding tissues 

The muscles most frequently in- 
volved are those of the upper and 
lower extremities, chest, and lumbar 
region One muscle alone is affected 
in the majority of instances, 2 fre- 
quently, and as many as 18 were 
found involved in one case reported 
Recurrence is rare, but the condi- 
tion has been known to reappear 
after a few months’ interval 

Diagnosis — The pain and tender- 
ness referred to the affected muscles 
and the characteristic induration and 
swelling conforming to the shape of 
the muscles, together with the abrupt 
febrile onset, should render compara- 
tively easy the recognition of primary 
suppurative myositis 

Cases in which metastasis has oc- 
curred must be separated from the 
metastatic abscesses occurring in py- 
emia In the latter affection the mus- 


cular induration and contraction 
would be absent 

Suppuratii, e myositis may super- 
ficially resemble osteomyelitis in 
cases where the abscess has broken 
through the muscle sheath 

Pathology — ^The muscles affected 
vary in appearance according to 
the stage and intensity of the inflam- 
matory process 'Early they are dark 
red, later becoming graj ish red from 
the infiltration and breaking down of 
the tissue The muscles maj show 
diffuse purulent infiltration, multiple 
small abscesses, or a larger solitary 
abscess The abscess wall is com- 
posed of gray ish-3^ ellow, necrotic mus- 
cle tissue and the ca\ity filled with a 
thick, yellow or greenish-j ellow pus 
containing necrotic tissue and some- 
times blood The abscess may be so 
large as practically to include the en- 
tire muscle The overlying skin and 
subcutaneous tissues are, as a rule, 
unmvolved 

Microscopically, both interstitial 
and parenchymatous changes are 
seen In ihe early stages the inter- 
stitial tissue may not show much 
change, but it is considerably in- 
creased in long-standing cases and 
may almost entirely replace the mus- 
cle tissue The muscle fibers like- 
wise may show but slight change, or 
may be sw ollen, with disappearance of 
the cross-stnation (Scriba) There is 
usually a proliferation of the muscle 
nuclei, and vacuolic degeneration of 
the fibers has been observed (Lorenz) 
Round-cell infiltration is sometimes 
seen in the muscle sheath and inter- 
stitial tissue, and is always present in 
the tissue forming the wall of the 
abscess, which also contains bacteria 

Etiology — Age, sex, and occupation 
play unimporant roles in the causation 


6-47 
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of primary suppurative myositis, ex- 
cept in so far as they predispose to 
overexertion, exposure, and trauma 
These factois act by lo'wering the re- 
sistance of the muscles to infection, 
Miyake (quoted by Steiner) having 
shown experimentally that o\ eruse of 
a muscle could cause separation of its 
fibers, with the occurrence of puncti- 
form hemorrhages which offer a favor- 
able site for the development of 
infection 

The pus from the muscle abscesses 
has been found to contain micro- 
organisms in almost every instance m 
which these have been searched for 
Staph} lococci, streptococci, a diplo- 
coccus resembling the pneumococcus, 
and an unidentified bacillus have been 
obtained in cultures from the ab- 
scesses by different observers The 
Staphylococcus pyogenes awteus is the 
chief offender, having been found in 
pure culture in the majority of cases 
The Cl edit for the first reported find- 
ing of micro-organisms in primary sup- 
purative myositis belongs to Senba 
and Brunon 

The bacteria make their entrances 
chiefly through the skin by way of 
infected foci, less fiequently through 
the mucous membranes, and from 
these ports of entiy are conveyed 
through the blood-vessels to the mus- 
cles The disease has been aptly 
described by Steiner as a “septico- 
pyemic” infection 

While suppurative myositis has a 
widespread distribution, it is far 
more prevalent in Japan than in any 
other country, Japanese observers be- 
lieving this IS due to diet, climate, and 
racial peculiarities 

Prognosis — ^The outlook for recov- 
eiy IS favorable if the condition is 
promptly diagnosed and properly 


treated by incision and evacuation of 
the pus, recovery taking place in from 
six to twelve weeks Unpleasant but 
fortunately rare sequelae are muscle 
atrophy or deformities from contrac- 
tion of scar tissue 
In cases which are unrecognized 
and in which rupture of the abscesses 
occurs, with subsequent formation of 
metastatic abscesses, the prognosis is 
obviously grave Death may result 
from endocarditis or pneumonia 
Treatment — At the onset, free pur- 
gation with the local application of 
cold may in some instances cause 
resolution without suppuration Free 
incision and drainage are, of course, 
indicated as soon as fluctuation occurs 
In the later stages of the disease 
massage and passive movements are 
of value in preventing contractures 
ACUTE POLYMYOSITIS —Syn- 
onyms — Dermatomyositis , dermato- 
mucosomyositis , pseudotrichinosis 
Definition — A disease characterized 
by inflammation of the skin and mus- 
cles, non-suppurative, and running an 
acute, subacute, or chronic course 
History — The first accurate description 
o£ this disease dates from the cases 
published, with autopsy, by Unverricht 
(Munch nied Woch , 1887, xxxiv, 488), 
Hepp (Zeit f khn Med, 1887, xii, 533), 
and E Wagner (Deut Archiv f khn Med, 
1886-87, XI, 241) in 1887 
The patients were aged 24, 36, and 34 
years, respectively, and had in common 
inflamed, painful, and swollen muscles, 
with edema of the overlying subcutaneous 
tissue Unverncht’s case had an urticaria- 
like eruption, Hepp’s patient an exanthem 
on the face and chest, while Wagner 
found an erysipelas-like dermatitis on each 
arm of his patient Two of the 3 cases 
died of lobar pneumonia, the third in a 
suffocation attack Varying degrees of 
muscle degeneration with interstitial round- 
cell infiltration and minute interfibrillar 
hemorrhages were found in each instance 
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Lowenfeld (Munch med Woch , 1890, 
No 31) in 1890 reported a case in which 
the heart muscle was apparently the first 
to be involved, and, in 1891, Strumpell 
(.Zeit fur Nervenheilkunde, i, 1891) de- 
scribed a case with ptosis and ocular 
paralysis Steiner (Jour of Exper Med, 
1903, VI, 407) in 1903 collected 28 tjpical 
cases from the literature, several with 
necropsy 

Symptoms — ^The disease, as a rule, 
develops gradually with malaise, gen- 
eral weakness, anorexia, headache, 
and occasionally vomiting Rarely 
this prodromal period is absent and 
the onset is more abrupt Fever, usu- 
ally moderate in degree and intermit- 
tent in character, soon appears, then 
local symptoms develop Pam, at first 
vague, rapidly becomes referred to 
the muscles, group after group of 
which become successively involved 
The muscles become tender and rigid , 
the extremities swollen and edema- 
tous The edema may affect also the 
face and trunk 

An early and characteristic symp- 
tom is a dermatitis, which may be 
limited to areas over the affected mus- 
cles oi may spread and become more 
general It appears in the form of a 
rash, which varies in different cases 
It may occur as an erythema re- 
sembling the skin appearance in ery- 
sipelas, as an erythema nodosum, an 
urticaria, or a roseola 

The spleen becomes enlarged and 
tender and albumin and hyaline and 
granular casts are sometimes found in 
the urine 

Stomatitis and ulceration of mucous 
membranes are not infrequent symp- 
toms Outside of the pain, sensory 
symptoms are not marked , pares- 
thesise are sometimes present, but there 
IS never any sensory loss The in- 
flammation may spread to the muscles 


of deglutition, giv mg rise to difficulty 
in swallowing, and implication of the 
respiratory muscles sometimes causes 
death from suffocation or broncho- 
pneumonia 

The reflexes are preserved, but 
may be difficult to elicit on account 
of the swelling and edema of the ex- 
tremities Electrical reactions are 
normal early in the disease, later 
showing a quantitative decrease 
(Oppenheim) 

In the more severe cases atrophy of 
the muscles, with partial reactions 
of degeneration (Lewy), is occasion- 
ally seen, and a marked pigmentation 
may follow the dermatitis 

Diagnosis — The diagnosis of der- 
matomyositis should not be difficult 
if the following characteristic features 
of the disease are borne m mind the 
gradual onset, the dermatitis, the mus- 
cular pain and tenderness, and the 
edema of the subcutaneous tissue 

In trichinosis there would be a his- 
tory of the patient eating raw or par- 
tially cooked pork, and the T)ichmella 
spiralis would be found in the stools 
and in excised portions of the affected 
muscles In long-standing cases a 
skiagram may show calcification in 
the sheath of the trichinae (Batten) 
The initial gastrointestinal symptoms 
and a marked eosinophiha are also of 
assistance in the separation of this 
disease from dermatomyositis, and 
still another point in the differentia- 
tion is the early involvement of the 
eye muscles and of the diaphragm in 
trichinosis 

Neuromyositis presents symptoms 
of nerve inv oh ement, as sensory loss, 
muscular atrophy, and absent knee- 
jerks, and dermatitis is absent 

Primary suppurative myositis has a 
more acute onset and exhibits infected 
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foci with abscess formation, bacteria 
are found in the aftected areas 

In syphilitic myositis theie would 
be a historj. of specific infection and 
the blood would give a positive Was- 
sermann reaction 

Pathology — Almost all the muscles 
of the body may be implicated, al- 
though the ocular muscles and the 
masseters geneially escape (Batten) 
The changes that take place may be 
most maiked in the parenchyma, or 
in the interstitial tissue, or they may 
be equally diffused The affected 
muscles are swollen, lusterless, gen- 
erally of a pale-red or yellowish color, 
and often coi ered with grayish or red- 
dish patches or streaks In consist- 
ency the muscles vary greatly, they 
may be hard and firm or soft and fri- 
able Hemorrhages large enough to be 
visible to the naked eye are sometimes 
obser\ed m the muscles 

Microscopically, changes have been 
found in the muscle fibers, in the in- 
terstitial tissue, and to a slight extent 
in the blood -1 essels The lesions may 
be localized or moie or less widely 
diffused 1 he muscle fibers are swol- 
len and piesent varying degrees of de- 
generatue change, such as hyaline, 
granulai, waxv, and rarely fatty 
The stride are generally absent or in- 
distinct, and vacuoles are occasionally 
seen In almost every case an in- 
crease of the nuclei is noted Round- 
cell infiltration takes place between 
the fibei s, especially in the vicinity of 
the blood-vessels, which are apt to be 
dilated and engorged Hemorrhages 
form a part of the pathological picture 
in the majority of instances In the 
subacute and chronic forms there is a 
marked connective-tissue increase, es- 
pecially in the perimysium It is 
probable that the changes in the 


parenchyma are secondary to the 
acute interstitial changes (Pfeiffer, 
Lorenz) The subcutaneous tissues 
overlying the affected muscles show 
an inflammatory edema The spleen 
IS invariably enlarged and softened, 
and the lungs have frequently shown 
a bronchopneumonia at autopsy 

Etiology — The cause of dermato- 
myositis IS as yet undetermined The 
disease has been variously considered 
as being (1) of toxic origin, (2) as 
being due +o a vegetable parasite, and 
(3) as being caused by an animal 
parasite 

Senator (Deut med Woch , 1893, 
XIX, 933) advocated the theory of a 
toxic origin, a case reported by him 
having developed the malady after 
eating stale crabs Kell (Jour Amer 
Med Assoc , 1896, xxvi, 967) added 
further support to this theoiy through 
the report of 3 cases occurring after 
partaking of fish Unverncht sug- 
gested that the disease was due to 
an animal paiasite belonging to the 
order Gi egarmoidea, and later Lorenz 
found a sporozoon-like parasite in 
one of his cases In the major- 
ity of cases examined, however, re- 
sults have been negative , yet the rise 
of temperature accompanying the skin 
and muscle symptoms, and the con- 
stant finding of an enlarged spleen, 
certainly point toward a probable in- 
fectious origin Nothing conclusive 
has as yet been advanced to indicate 
that the disease is contagious 

Blood-culture finding in a case of 
acute polymyositis which supports the 
view that this disease is a bacteremia 
due to a micrococcus, with rather 
uniform predilection for the muscula- 
ture The infection assumes the form 
of polymyositis when a Micrococcus 
pyogenes bacteremia occurs in a per- 
son whose condition favors rheu- 
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matism, although there is no patho- 
logical basis for this, as the lesions 
are different Herbert Fox (Amer 
Jour Med Sci, June, 1913) 

Polymyositis occurs in the two 
sexes with nearly equal frequency, 
the malady slightly predominating in 
males Age does not appear to be 
a very important factor, for although 
adults aie most frequently affected, 
cases have been recorded occurring 
both m childhood and in advanced 
age 

The disease has a wide distribution, 
cases having been found in this coun- 
try as well as in various countries 
abroad, England and Germany having 
contributed the largest number 
Steiner has reported a case of poly- 
myositis in a negro 
Prognosis — The acute forms last 
from a few weeks to two months, 
chronic cases extending over a period 
of from one to two years, with the 
subacute forms running an inter- 
mediate course Any case is apt to 
have remissions and relapses That 
in Steiner’s series of 28 cases 17 were 
fatal affords an idea of the seriousness 
of the affection, and even when recov- 
ery does occur there may be more or 
less muscular atrophy 

Treatment — When the patient is 
seen early, relief of the pain is the 
first consideration Aspirin and the 
sahcylates are of some advantage, and 
in severe cases it may be necessary 
to resort to the administration of mor- 
phine The nutrition of the patient 
should be kept up, and if pneumonia 
develops, it, of course, requires appro- 
priate treatment In the later stages 
of the disease passive movements, 
massage, and electricity are useful 
measures for the prevention or treat- 
ment of muscular atrophy 


MYOSITIS HEMORRHAGICA 
— Synon3mi — Polymjositis hemor- 
rhagica 

Defimtion — ^A form of myositis 
characterized by the presence of intra- 
muscular hemorrhage, usually having 
an acute onset, and running an acute, 
subacute, or chronic course 

History — ^Vernon has the credit of plac- 
ing, in 1888, the first case of this disease 
on record (Archives de med et de 
pharm mil, 1888, xi, 481) Thayer, m 
1902, was able to find but 9 cases in the 
literature, to which he added 1 of his own 

Symptoms — ^There is an acute on- 
set, usually without prodromal symp- 
toms, but attended with fever, pain 
in the extremities, and swelling 
of the muscles The muscles of the 
lower extremities are generally af- 
fected first, and in common with those 
involved later are hard and very 
tender upon manipulation Starting 
in a single muscle or group of muscles, 
the condition spreads and may ulti- 
mately in\ olve almost the entire 
voluntarj muscle system Owing to 
the severity of the pain and tenderness, 
voluntary movements of the extremi- 
ties are greatly restricted Edema of 
the subcutaneous tissues maj be pres- 
ent and the skin becomes hj-peremic, 
often purpuric, or even hemorihagic 
Later it becomes discolored or pig- 
mented as the eruption disappears 
Muscle atrophy is a rare sequel 

The myocardium is invariably af- 
fected, this leading to a wide range of 
circulatory symptoms varying from 
cardiac palpitation to dilatation, and 
not infrequently death results from 
cardiac failure Bleeding from rau- 
cous membranes is not infrequent 
Unlike dermatomyositis, the condi- 
tion IS generally not associated with 
enlargement of the spleen Nephritis 
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IS frequent, albumin and casts being 
found in the urine 

Diagnosis — The following points 
should be remembered The acute 
onset with fever, a hemorrhagic or 
purpuric skin eruption, and marked 
circulatory symptoms from the myo- 
carditis 

Pathology — Macroscopically the 
muscles, including the myocardium, 
are reddish brown in color, and 
contain numerous hemorrhagic foci 
Microscopically, intramuscular hemor- 
rhages are found between the muscle 
fibers, the latter in many instances 
having lost their nuclei and undergone 
vacuolation and degeneration In the 
chronic cases there is a marked in- 
crease of connective tissue and more 
or less atrophy of the muscle fibers, 
and the presence of blood-pigment is 
noted 

Etiology — The cause of myositis 
hemorrhagica is still undetermined, 
but IS thought to be some form of in- 
fection The disease has been known 
to follow sore throat and cervical cel- 
lulitis each in one instance, and in 2 
cases staphylococci were obtained 
Prognosis — ^The prognosis is grave, 
a majoiity of the cases terminating 
fatally 

Treatment — The same measures 
are indicated as in dermatomyositis 
MYOSITIS FIBROSA —Defini- 
tion — A rare disease characterized by 
inflammation of one or more muscles, 
which later become replaced more or 
less completely by fibrous tissue The 
disease is of unknown origin, and runs 
a subacute or chronic course 
History — Recognition of the disease 
dates from the report of a case by Gies 
in 1878 (Dent Zeit f Chir, 1879, xi, 161) 
Since that time but few cases have been 
recorded 


Symptoms — The onset is gradual, 
beginning usually in the lower ex- 
tremities The disease progresses 
slowly and affects in turn different 
muscles or muscle groups In one in- 
stance the disease was first mani- 
fest in the sternomastoid muscle 
(Jam eke) Spontaneous pain may be 
a prominent symptom, but was absent 
in one case seen by Batten The 
muscles are not especially painful 
upon palpation Fever is absent As 
the condition advances, contractures 
develop, the flexors of the extremities 
being chiefly implicated The back 
becomes curved and the head flexed 
on the chest, the patient becoming 
ultimately rigid and helpless 

Muscular response to the faradic 
current is diminished or absent Re- 
actions of degeneration have not been 
reported Sensation is, as a rule, 
unaffected 

Diagnosis — It is difficult to sep- 
arate myositis fibrosa from other 
forms of myositis The diagnosis 
should be based chiefly upon the his- 
tological examination of a piece of 
muscle In the other forms of myo- 
sitis there is usually severe pam upon 
palpation of the affected muscle This 
is slight or absent in myositis fibrosa 
The rigidity and contractures of 
cerebral diplegia present a superficial 
resemblance, but the signs of upper 
motor segment disease, such as in- 
creased reflexes, ankle clonus, and Ba- 
binski’s sign, at once afford information 
of the true nature of the condition 
Myopathy could hardly be mistaken 
for myositis fibrosa unless contrac- 
tures were marked 

Pathology — The main feature is in- 
crease of connective tissue at the ex- 
pense of the muscle fibers The mus- 
cles are hard and firm and may be 
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swollen, presenting a tumor-hke ap- 
pearance 

In other cases the muscles are 
smaller than normal, but still hard and 
fibrous Edema of the overlying tis- 
sues may be present 

On section the muscles present the 
white appearance of fibrous tissue, 
with reddish-yellow spots showing as 
the remains of the muscle fibers 

Microscopically, the muscle fibers 
show atrophy and granular degenera- 
tion, with disappearance of the cross- 
striations Tendinous tissue appears 
to be increased, but, as Batten sug- 
gests, this may be only relative, re- 
sulting from the shortening of the 
muscles 

Etiology. — ^There has been much 
speculation as to the cause of myo- 
sitis fibrosa It has been variously 
considered as being of rheumatic 
origin, as a chronic form of primary 
non-suppurative myositis (Kader), as 
being related to osteomyelitis (Hack- 
enbruch), and as belonging to the 
abiotrophies Although the condi- 
tion has been thought by some to be 
postinfectious, no micro-organisms 
have as yet been obtained in these 
cases Trauma and syphilis seem to 
have no connection with the condi- 
tion It begins, usually, in earl> 
life 

Prognosis — As a rule, the disease 
IS steadily progressive, but instances 
of recovery have been reported Im- 
provement is always a probability, 
and the disease may be arrested and 
remain stationary 

Treatment — Massage, passive 
movements, electnaty, and hot-air 
baths are advocated early in the dis- 
ease, and recovery has followed their 
use in some instances Drugs have 
so fai proved valueless Batten has 


suggested the use of injections of 
thiosmamme (fibrolysin) on theo- 
letical grounds, but, so far as I can 
learn, these have not been tried 
MYOSITIS OSSIFICANS PRO- 
GRESSIVA 

DEFINITION— A chronic, pro- 
gjessn e, inflammatory condition, of 
unknown origin, characterized by the 
formation of osseous tissue m the 
muscles, tendons, fascia, and liga- 
ments, with outgrowths from the 
bony skeleton 

Records of a small number of in- 
stances of progressive ossifacation of 
the muscular s>stem have accumu- 
lated during the last century and a 
half and several medical museums 
contain skeletons in which massive 
bands of bone occupying the site of 
muscles are attached to the vertebrae, 
ribs, or pelvis and often rigidly unite 
them to the bones of the arm or 
thigh Other instances of ossification, 
usually beginning during the first 
years of life and slowly implicating 
one muscle or group ot muscles after 
another, have been described Many 
of those affected show an anomaly of 
the great toes and in some instances 
of the thumbs Both great toes are of 
small size, not extending beyond the 
first interphalangeal joint of the 
second toe Opie (Jour Med Re- 
search, xxxvi, 267, 1917) 

SYMPTOMS — ^The onset of the 
disease is slow, the first symptom be- 
ing a local swelling, usually painful, 
in some part of the muscular sj^stem, 
generally appearing first on the back 
of the neck The muscle or muscles 
affected are indurated, the overl>ing 
subcutaneous tissues are edematous, 
and the skin slightly reddened or 
unaffected Accompanying these 
phenomena, as a rule, is a slight rise 
of temperature In a few days the 
swelling diminishes, but the muscle 
remains more or less indurated 
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Then there is usuall} a quiescent 
period of a few weeks or even 
months’ duration, followed by the oc- 
currence of another attack A series 
of these recurring attacks is the char- 
acteristic feature of the earlier stage 
of the disease The majority of the 
muscular swellings ultimately be- 
come bone, some only reach the 
fibious stage, while in a few the 
swelling disappears, leaving an atro- 
phied muscle In rare instances the 
swelling subsides and the muscle, in- 
stead of undergoing degenerative 
change, returns to normal 

In Lorenz’s group of cases the dis- 
ease commenced in the muscles of 
the back and neck in 21 out of 38 in- 
stances, in 7 It began in the shoulder 
muscles , the onset of the rest was 
distributed between the face and the 
upper and lower extiemities The 
affected muscles become ossified in 
fiom three to eight months, the 
piocess being usually painless, but 
causing 1 igidity and fixation of posi- 
tion On account of the early impli- 
cation of the muscles of the back of 
the neck and of the ligaments in the 
same region, the head is held forw^ard 
or to one side Later, as the liga- 
ments and tendons become ossified 
and bony outgrowths appear from 
the skeleton itself, the shoulder- 
blades become bound to the back and 
the arms can be moved but little, be- 
ing usually fixed in a flexed position 
at the elbows The muscles of the 
back become attached to the skeleton, 
the spinous processes form a contin- 
uous bony column, and the back be- 
comes rigid The lower extremities 
are involved later and to a less ex- 
tent, but the hips and knees may 
ultimately become locked in the same 
manner as the joints of the upper 


extremities Implication of the mas- 
seter, temporal, and pterygoid mus- 
cles not only prevents mastication of 
food, but may fix the jaw so as to 
make even the introduction of liquids 
through the mouth a matter of con- 
siderable difficulty 

The eye muscles are usually unaf- 
fected, but have been involved in rare 
instances The muscles that escape 
are the muscles of facial expression, 
the tongue, the muscles of degluti- 
tion, the diaphragm, the peiineal 
muscles, the muscles of the genital 
apparatus, and the sphincters The 
hands and feet are practically always 
exempt 

Response of the muscles to the 
faradic current is either normal, 
diminished, or lost, and m rare in- 
stances reactions of degeneration have 
been found 

The skin and subcutaneous tissues 
overlying the affected muscles may 
slough from pressuie and irritation, 
ulcers forming and rendering the 
patient liable to septic infection 

The establishment of the menstrual 
function is apt to be much delayed if 
the disease occuis in girls before 
puberty, and the menses are usually 
arrested if the malady occurs after 
this function has made its appearance 

A striking feature of the disorder 
and one which lends support to the 
theory of its resulting in part from a 
congenital defect is its association 
with congenital deformities, of which 
microdactyly is the most common, oc- 
curring in three-fourths of the cases 
This peculiar condition was first de- 
scribed by Gerber and later empha- 
sized by Helfench The great toes 
and the thumbs are shorter than nor- 
mal, because of a shortening of the 
phalanges, which, being united by a 
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bony ankylosis, gave the impres- 
sion of an absent proximal phalanx 
until the X-ray re\ ealed the true 
character of the deformity The 
great toe is not as long as the second 
toe, and often points outward and 
sometimes under the adjoining toe 
In the hands the shortening is not 
always limited to the thumbs, a cor- 
responding defect of growth being 
sometimes obser\ed in association 
with this m the little fingers Among 
other malformations that have been 
noted are sexual infantilism, atrophy 
of the mammae, testicles, and scrotum , 
absence of certain muscles, and ab- 
sence of the upper incisor teeth 
Sympson (Brit Med Jour, ii, 1886, 
p 1026) reported the interesting and 
much-quoted finding of microdactyly 
occurring in the father of a case of 
myositis ossificans, although the man 
had no evidence of the muscle disease 

According to Sidney Lang, radiog- 
rapher to the Cincinnati Hospital, the 
X-ray picture of the stage of ossifica- 
tion is characteristic, and it is de- 
scribed by him as follows “Osseous 
masses, usually elongated or ribbon- 
shaped bands at first, are seen among 
the muscle fibers and running paral- 
lel to them These masses branch 
in irregular fashion and take on 
irregular and grotesque shapes Al- 
though they are believed to originate 
primarily in the muscles, some of the 
masses may be seen adherent to and 
apparently an outgrowth of the 
neighboring periosteum and bone” 
(Lancet-Clmic, May 20, 1911, c\, No 

20, p 520) 

DIAGNOSIS — Early cases are fre- 
quently considered as rheumatic or 
the result of trauma After the dis- 
ease has progressed, however, its 
symptoms are so distinctive that they 
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could hardlj be mistaken for any 
other condition 

Multiple exostoses occur at the 
diaphjses and epiphyses and in this 
condition the muscles are not pri- 
marily affected 

As pointed out by Coley (Annals 
of Surg, March, 1913, Ivii, No 3), 
mjositis ossificans developing in a 
joung adult shortly after an injurj 
would present a history almost iden- 
tical with that observed in sarcoma 
In myositis ossificans pain in the 
early stages is marked, while in sar- 
coma It IS usually absent In the 
former condition increase in size of 
the tumor, if present, would be slight, 
while in the latter affection there 
would be a steady and fairly rapid 
enlargement Palpation would reveal 
a difference m consistency of the tu- 
mors, that of myositis being harder 
than that of sarcoma 

In periostitis and osteomyelitis the 
pain IS more severe and worse at 
night, and the muscles, as in multiple 
exostoses, are not affected primarily 

Other conditions which have a 
superficial resemblance to myositis 
ossificans are spondylitis deformans, 
the Charcot joints in tabes, and mus- 
cular dystrophy 

PATHOLOGY — In the earlj stage 
of the disease the intramuscular con- 
nective tissue becomes infiltrated, 
chiefly in the vicinity of the blood- 
\ essels, with embryonic connective 
tissue, which proliferates and later 
develops into adult fibrous tissue 
This contracts, with consequent in- 
duration of the connective-tissue 
mass and secondary atrophy of the 
muscle fibers In the final stage the 
connective tissue undergoes ossifica- 
tion Macroscopically, in the first 
stage the muscles implicated are 
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yellovvish red in color, soft, and swol- 
len In the second stage the muscle 
becomes lighter in color, with reddish 
streaks representing the remaining 
muscle fibers, and has the consist- 
enc} of a fibroma In the terminal 
stage the mass takes on the hardness 
of bone 

Under the microscope, the muscle 
fibers show secondary atiophy and 
fatty and granular degenerative 
changes, with a few normal fibers 
remaining at the periphery The 
cross-striations disappear and the sar- 
colemma nuclei are markedly in- 
creased The process of ossification 
begins in the connective tissue be- 
tween the muscle fibers, towaid the 
center of which are seen small spaces 
containing the so-called “formative 
cells,” which subsequently become 
osteoblasts and bone-corpuscles These 
primary bonj foci enlarge and later 
unite to foim larger osseous masses 
which resemble true bone in every 
particular Elliott (Jour Amer Med 
Assoc, Sept 9, 1911, No 11, p 
873) reported a typical case of the 
malady and concluded that there 
was “no doubt that myositis ossificans 
progressiva is an inflammatory pro- 
gressive myositis ” His opinion as to 
the nature of the process, however 
IS based on the clinical course of the 
disease and is not confirmed by the 
pathological findings Goto (Archiv 
fur khn Chir, Berlin, c. No 3, 1913), 
in another study of the pathological 
anatomy of myositis ossificans, con- 
cludes that the malady is not inflam- 
matory nor of a neoplastic nature, 
but due to a congenital defect in the 
differentiation of the connective-tis- 
sue elements That the calcium 
metabolism is normal has been 
shown by the investigations of 


Austin on a patient of Painter’s (Jour 
of Med Research, N S , xvi, 451) 
ETIOLOGY — The theories that 
have been advanced as to the origin 
of this peculiar disease are numerous 
and interesting It has been consid- 
ered as being of a rheumatic nature 
(Stonham), as a new growth (Mays, 
Zieglei), a trophoneurosis (Nico- 
ladoni, Kleen, Eichhorst), and a form 
of atavism (Brennshon) Maunz has 
suggested that there is an embryonic 
displacement of the bone nuclei 
within the muscle substance An- 
other view, strongly advocated by 
Rolleston and by Elliott, is that two 
factors are concerned a congenital 
deficiency in the lesisting power of 
the muscles which rendeis them sus- 
ceptible to inflammation from what 
would ordinarily be inadequate ex- 
citing causes, and a morbid predis- 
position to aberrant bony formation 
Of exciting causes, trauma is the 
only one that stands out at all con- 
spicuously, although exposure to cold 
has been mentioned as a possible fac- 
toi in some instances Many cases 
develop without any apparent ex- 
citing cause 

Numerous causes of myositis ossifi- 
cans have been offered, but there is 
no explanation of why the process 
showed such predilection for these 
two places, while all parts of the 
trunk and extremities are frequently 
exposed to wounds and contusions 
It IS always found near joints The 
synovia forced into an adjacent 
broad, fleshy muscle by the trauma 
may be responsible for the initiation 
of the ossifying process Ewald 
(Zeit f Chir , May 28, 1910) 
Traumatic intramuscular ossifica- 
tion (myositis ossificans) is essen- 
tially the same process as callous 
formation The condition may be pro- 
voked experimentally in animals by 
reproducing the same mechanical 
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conditions by an aseptic open opera- 
tion Morley (Brit Med Jour, Nov 
29, 1913) 

Case in a medical student charac- 
terized by creaking in different mus- 
cles In the literature they found 
only 3 cases recorded, and theirs 
seems the only one in which any 
pathological and microscopical in- 
vestigation of the lesion was made 
A piece of muscle was removed from 
the left scapular region, where the 
crepitus was most marked The find- 
ings were localized thickenings in the 
aponeurosis and muscle, which had 
been caused by hyaline swellings 
The cause of this affection is over- 
exertion, resulting in small areas of 
rupture in the muscle and the 
aponeurosis, followed by minute 
hemorrhages and hyaline thickenings 
These thickenings cause a creaking 
when the two surfaces rub together 
Hoag and Soletsky (Jour Amer 
Med Assoc, March 14, 1914) 

The great majority of the cases of 
myositis ossificans are first observed 
before puberty, and the largest num- 
ber of these during the first few 
} ears of life The malady has de- 
veloped, however, as late as 35 years 
(Rogers) and 54 years (Kroneker), 
and as early as the fifth month 
(Garrod) 

Males are affected more frequently 
than females, the ratio being about 
4 to 1 According to Steiner, the dis- 
ease begins at an earlier age in 
women than in men 

Germany and England appear to 
furnish the largest number of the 
cases, although the malady is not 
anywhere common 

PROGNOSIS —The disease is 
chronic and progressive, with inter- 
missions, varying from a few weeks 
to many years’ duration, in which 
actual improvement may occur, onlv 
to be eventually followed by relapse 
The bony tumors remain undimin- 


ished once thej are established 
Death may result from pyemia due to 
infection from bedsores, from tuber- 
culosis, or from pneumonia or other 
intercurrent affection 
TREATMENT— It should be re- 
membered that the acute attacks or 
exacerbations may result from trivial 
causes, as a slight blow or exposure, 
much care should, therefore, be taken 
to avoid such occurrences 
Medical treatment, including organ- 
otherapy, has unfortunate!} proved 
valueless, e\en in promoting arrest 
of the disease 

Excision of the bony tumors has 
been tried, but the operation is fol- 
lowed by a recurrence of the affection 
Case m which a large myosteoma 
was removed from the muscle of the 
thigh Sixty-six days after the acci- 
dent the experiences in this case, as 
in others on record which he reviews, 
show that the myosteoma developed 
from ossification of the connective 
tissue ot a contused muscle Con- 
servative treatment is unreliable, al- 
though the ossifjing process has 
retrogressed enough to permit satis- 
factory functioning in some cases 
The preferable technique, however, 
IS to take the growth out six or eight 
weeks after the trauma if the myo- 
sitis IS not complicated with ossify- 
ing periarthritis This combination 
IS particularly frequent tollowing dis- 
location and spraining of the elbow 
Remo\al of the myosteoma is of little 
use in such a case Orthopedic re- 
section should be applied for persist- 
ing serious infirmity The muscle 
and bone tissues surrounding the 
myosteoma should be spared injury 
Lapointe (Revue de chir , Nov, 1912) 

When fixation of the jaws occurs. 
It IS sometimes necessary to remove 
teeth to facilitate feeding 
MYASTHENIA GRAVIS 
SYNONYMS —Bulbar paralysis 
without pathological lesions , asthenic 
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bulbar paralysis, pseudoparalysis my- 
asthenica , Erb’s disease 

DEFINITION — xA disease charac- 
terized clinically by motor impair- 
ment, chiefly glossopharyngolabial, 
varying m degree from slight exhaus- 
tibility to complete paralysis, and 
pathologically by the absence of defi- 
nite lesions m the nervous system and 
the presence of lymphocytic infiltra- 
tion (lymphorrhages) in the muscles 

HISTORY — Although myasthenia gra- 
vis IS sometimes spoken of as Erb’s dis- 
ease, from his description in 1878 of cases 
presenting a bulbar syndrome, yet differ- 
ing in course from chronic progressive 
bulbar paralysis, cases of the disease had 
previously been reported by other writers 
Wilkes, m 1877, recorded a case, but with- 
out much elaboration Willis and Bazire 
had also reported cases It remained for 
Oppenhemi, m 1887, to direct attention to 
and stimulate interest in the disease by 
an elaborate description, with detailed 
microscopical study, of a case he had ob- 
served clinically for some time Goldfiam 
emphasized the occurrence of oculomotor 
paresis and called attention to the rapid 
exhaustibility of muscles upon voluntary 
effort, while Kuh and Braude (Jour of 
Nervous and Mental Dis , Oct, 1913, xl. 
No 10) recently observed in a case re- 
ported by them that a feeling of fatigue 
was produced by passive movements 
Jolly, in 1895, studied the reaction of the 
muscles to faradic currents and found 
that with repeated electrical stimuli the 
muscular contractions would become suc- 
cessively weaker, but would regain their 
former excitability after a brief rest He 
termed this phenomenon the “myasthenic 
reaction '' Buzzard observed that muscles 
fatigued by the faradic current still re- 
tained their excitability for the galvanic 
current Weigert was the first to describe 
the lymphatic muscular infiltration which 
has since been confirmed by numerous 
observers 

SYMPTOMS —As the name indi- 
cates, muscular weakness is the chief 
feature of the disease This vanes 
from slight exhaustibility to complete 


pai alysis, and affects the skeletal mus- 
cles in general and those supplied by 
the motor nuclei in the bulb in par- 
ticular Not only does this fatigabil- 
ity vary in different muscles in a given 
case, but from time to time m the same 
muscles Volitional movements or 
electrical stimuli cause first exhaus- 
tion, then, if continued, paresis 
After an interval of rest the muscle 
response is again normal 

The onset of myasthenia is usually 
gradual, but may be more abrupt In 
the latter case there may be an ac- 
companying geneial malaise with 
headache Oculomotor weakness is a 
common initial symptom, ptosis being 
perhaps the most frequent Next in 
frequency is involvement of the mus- 
cles of mastication, articulation, and 
deglutition The disease may remain 
limited to these muscles or even to 
the oculomotor group, or less fre- 
quently, or in advanced cases, the 
muscles of the trunk and extremities 
may also be implicated 

Myasthenia is clinically character- 
ized by fatigue and exhaustion of the 
patient when making voluntary move- 
ments The muscles especially in- 
volved are those which are supplied 
by the following nerves, viz trigem- 
inus, facial, glossopharyngeal, vagus, 
and hypoglossus Of chemical im- 
portance IS the insufficiency of the 
oxidation processes, which results m 
the occurrence of intermediary prod- 
ucts of metabolism, disturbance of 
the chemical constitution of the mus- 
cle, and augmentation of the urinary 
nitrogen excretion G Marinesco 
(Semaine med, No 36, 1908) 

The literature on the subject con- 
tains several erroneous views which 
are current regarding this disease A 
majority of the reported cases have 
occurred between the ages of 20 and 
40 years, but no age is exempt, it 
having been reported in patients as 
young as 3 and as old as 72 years 
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In about one-third of the cases the 
first weakness noted was felt in the 
arms or legs, cranial nerve symptoms 
appearing only some time later 
Headache is a common symptom to 
which little attention has been given 
M Allen Starr (Jour of Nerv and 
Mental Dis , Nov , 1912) 

The fii St symptom may be a droop- 
ing of the lids, appearing toward even- 
ing, and disappearing after the night’s 
rest, as the disease progresses, some 
ptosis may remain even m the morn- 
ing Next, varying degrees of strabis- 
mus may make their appearance 
While the affection is usually bi- 
lateral, corresponding muscles may not 
be affected to the same extent Thus 
one lid may dioop more than its fel- 
low, and the eyeballs may be on 
diffeient planes The irregular in- 
volvement of the ocular muscles may 
cause nystagmoid movements upon 
volitional motion of the globes When 
the ptosis IS maiked the patient either 
uses his occipitofrontalis or holds his 
head backward in the effort to over- 
come the resulting difficulty in seeing 
Loss of the pupillaiy light reflex is 
lare, but it is not uncommon for the 
ins to show exhaustion if the test is 
repeated Reaction to accommoda- 
tion IS apt to show the characteristic 
exhaustion, but it may not be affected 
Of the facial muscles, the orbicu- 
laris palpebrarum is the most likely 
to escape Implication of the other 
facial muscles causes loss of expres- 
sion, drooping of the corners of the 
mouth, inability to whistle or blow 
out a lighted candle, and diooling of 
saliva Difficulty in masticating and 
in articulating result if the muscles 
governing the lower jaw are affected 
Difficulty in swallowing, with regur- 
gitation of fluids through the nose, re- 
sults from paralysis of the muscles of 


the palate, and if the tongue is in- 
volved there is added difficulty of 
articulation and food is not properly 
removed from the mouth From 
paresis of the laryngeal muscles 
aphonia may result 

It must be remembered that all the 
conditions described abov e may be 
manifest in varying degrees of inten- 
sity or severity, according to the de- 
gree of fatigability of the muscles 
present 

Weakness of the muscles of the 
neck causes difficulty m holding the 
head upright, patients so affected fre- 
quently using their hands as an added 
support Involvement of the truncal 
muscles may be so extensive as to 
confine the patient to bed, but the 
chief danger results through implica- 
tion of the muscles of respiration, 
vv ith dyspnea and a possible fatal ter- 
mination from suffocation 

The muscles of the extremities are 
not, as a rule, involved to the same ex- 
tent as those of the face and neck 
They may be affected at any stage of 
the disease, the proximal muscles be- 
ing more frequentlv implicated than 
those more distally located Through 
involvement of the muscles of the 
hand, wanting may show the charac- 
teristic fatigue, and when the muscles 
of the lower extremities are affected 
w’^alking obviously becomes difficult 
A sudden ‘ giv mg way” of the legs 
may be an eai ly sy mptom 

All of these manifestations are apt 
to be slight after the night’s rest, be- 
coming progressiv ely*' worse toward 
evening 

Conditions affecting the general ex- 
haustibility aie emotion, exposure to 
extremes of temperature, menstrua 
tion, and exertion, whether local or 
general 
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Myasthenic Reaction — The reac- 
tion of the affected muscles to elec- 
trical stimulation is characterized by 
the folloi\ mg’ phenomena There is a 
gradual diminution in the muscular 
response to faradic shocks of a given 
strength, from strong contraction at 
first to complete failure to respond 
after repeated stimulation After a 
brief rest the original strength of re- 
action returns, only to dimmish pro- 
gressi\ely again, and more rapidly 
than before, in response to further 
stimulation 

Muscular reaction to the galvanic 
current is unchanged or but slightl> 
diminished in myasthenia An inter- 
esting phenomenon, however, is that 
after a muscle is exhausted by and 
fails to respond to the faradic current 
It will still react to the galvanic cur- 
lent (Murn) and to voluntary effort 

In muscles that have actually 
undergone atrophy, the reaction 
of degeneration has been observed 
(Buzzard) 

Tendon Reflexes — These are pre- 
served even when the corresponding 
muscles are exhausted, but may be 
diminished in advanced cases Ankle 
clonus and Babinski’s sign are ab- 
sent, irritation of the sole of the foot 
being followed by the normal flexion 
of the great toe 

Sensation — In an uncomplicated 
case of myasthenia sensory disturb- 
ances are absent or limited to pares- 
thesise, or an aching or slight pain in 
the extremities 

Sphincters — ^The functions of the 
bladdei and bowels a’^e, as a rule, un- 
affected, although in rare instances 
slight uiinary incontinence has been 
observed 

Psychic Symptoms — It may be said 
that in myasthenia the mind is un- 


affected, although cases have been 
reported in which there has been a 
coincident melancholia 

Urme — ^A diminution in the amount 
of creatinin excreted has been ob- 
served (Spriggs), while the amount of 
uric acid eliminated is unchanged 

DIAGNOSIS — While the infre- 
quency of myasthenia gravis may 
cause it to be overlooked, the purely 
motor character of the disease which 
affects primarily and chiefly the mus- 
cles supplied by the bulbar nuclei, 
the characteristic exhaustion without 
paralysis in the affected muscles, the 
myasthenic electrical reaction, and 
the absence of fibrillation, atrophy, 
and the reactions of degeneration 
form a combination that should oflfei 
no difficulty in recognition if borne in 
mind 

In chronic polioencephalitis there is 
distinct muscular wasting, with re- 
actions of degeneration, or at least 
diminished response to electrical stim- 
uli There is also fibrillation, and the 
course is not marked by remissions 

Pseudobulbar palsy gives a history 
of two or more apoplectic attacks , the 
upper part of the face is uninvolved, 
and signs of upper motor segment 
lesion are present 

Alultiple neuritis in general and 
diphtheritic paialysis in particular 
offer a superficial resemblance, but 
there is a definite history of cause and 
onset and a different response to 
electrical tests 

In advanced cases of neurasthenia 
the exhaustion is marked, but neuras- 
thenics are notoriously worse in the 
morning and at their best in the 
evening 

Hysteria may present the same 
irregular remissions and exacerba- 
tions in Its course, but hysterical 
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palsies of the face are rare, and the 
associated sensory “stigmata” of hysr- 
teria are usually conspicuous 
The resemblance of certain cases of 
muscular dystrophy to myasthenia 
has been commented upon by Gowers, 
Oppenheim, and others, but in the 
former affection there are marked 
muscular atrophy, an absence of the 
myasthenic reaction, and an absence 
of involvement of the muscles of 
deglutition 

Myasthenic symptoms are not un- 
common in many different diseases, 
especially various organic nervous 
diseases The frequent association of 
perverted conditions of the ductless 
glands in such conditions is signifi- 
cant Pearce Bailey (N Y Med 
Jour , June 8, 1912) 

PATHOLOGY —The most con- 
stant and characteristic finding in 
myasthenia gravis is an infiltration 
of small round mononuclear cells 
(lymphocytes), chiefly in the muscles, 
but also in other tissues and organs 
Since Weigert’s original observa- 
tion of this condition in 1901 (Laquer 
and Weigert Neurol Centralbl , 
1901, XX, 595) the finding has been 
repeatedly verified Knoblauch in 
1908 found the “lymphorrhages,” as 
they were termed by Buzzard, in por- 
tions of muscle studied ante mortem 
from a case of myasthenia gravis 
The cellular accumulations vary in 
size from the smallest possible num- 
ber to collections laige enough to be 
distinguished by the naked eye in a 
stained section (Buzzard) They are 
found between the muscle fibers, 
which in rare instances are involved 
by the cells Some observers have 
found slight degenerative changes in 
the muscle fibers thus involved, but 
everywhere else the fibers are, as a 
rule, unchanged A serous exudate 


and minute capillary hemorrhages 
have also been seen In the larger 
collections of cells a delicate reticulum 
IS found, giving an appearance closely 
resembling lymphoid tissue Slight 
muscular atrophy is an exceptional 
finding 

In the nerifous system lymphor- 
rhages ha\ e been found in isolated in- 
stances in the posterior root ganglia 
of the cord and in the medulla Kuh 
and Braude recently reported the oc- 
currence of an aberrant bundle of fibers 
in the cervical region of the cord, but 
this was probably an anomaly, com- 
parable with the micrognathia, polj- 
dactyly, and doubling of the great toe 
observed in cases by Oppenheim and 
upon which he placed considerable 
importance as indicating a probable 
congenital predisposition, a view not 
held by most writers Numerous 
minor findings have been recorded 
such as recent hemorrhages, excess 
of glial tissue, capillary thrombi, 
and chromatolytic and pigmentary 
changes in nerve-cells, but these are 
not held to have an}* special signifi- 
cance The striking feature of re- 
peated examinations of the nervous 
system in myasthenia gravis b^ com- 
petent observers has been the unn er- 
sal absence of any characteristic 
lesion 

In a typical case of mj asthenia 
graMS m a physician SO years of age, 
of a duration of about five shears, ex- 
amination of the nervous system 
showed small areas of vascular 
sclerosis, recent (agonaP) hemor- 
rhage, increase of glia tissue, and 
corpora amylacea in the spinal cord 
In the cervical region there was an 
aberrant bundle of fibers In the 
higher levels of the cord capillary 
polymorphonuclear thrombi and chro- 
matolytic and pigmentary changes 
were seen in the nerve-cells The 
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relative intensity of these latter find- 
ings remained approximately con- 
stant, te, where the thrombi were 
numerous, the changes in the nerve- 
cells were greater The same applied 
to medulla and corpora quadrigem- 
ina In the cortex there was but 
little of these changes to be seen, 
more in the optic thalami The mus- 
cles showed nothing that had not pre- 
viously been described Sidney Kuh 
(Med Record, July 19, 1913) 

Next in frequency to the muscular 
system, morbid changes have been 
found in the thymus gland Buzzard 
divides these conditions into three 
classes (1) Simple hypertrophy, 
where the gland has not undergone 
the usual regressiv e changes , (2) hy- 
pertrophy with degenerative and pro- 
liferati-ve changes, and (3) new 
growth, including such conditions as 
Ij^mphosarcoma and lymphangiendo- 
thelioma It must be remembered, 
however, that the majority of cases 
present no thymus abnormalities 

Lj-mphorrhages have been found in 
the thyroid gland, adrenals, li\ er, and 
panel eas, and in one instance (Til- 
ne>) theie was an adenoma of the 
hypophysis 

Model ate lymphocytosis of the 
ceiebrospinal fluid has been observed 
The uiine and blood have been ex- 
amined ivith negative results 

When the data regarding the patho- 
genesis of any disease are meager, 
hypotheses are numerous, and myas- 
thenia gravis IS no exception to this 
rule 

The disease has been variously con- 
sidered as a neurosis (Oppenheim), as 
due to faulty hepatic metabolism 
(Kauflfmann), and as the result of hy- 
perparathyroidism (Chvostek) Buz- 
zaid suggested that an unequal func- 
tional activity of the muscle elements. 


that of the sarcoplasmic fibers being 
diminished, could result in the rapid 
exhaustion of the red muscular fibers 
Knoblauch advocates the theory that 
there is an increase of the pale and a 
diminution of the led fibers McCar- 
thy cites the work of Botazzi and 
Joteyko and their contention that in 
muscles there are two contractile sub- 
stances, a fibrillar and a protoplasmic, 
which respond differently to electrical 
stimuli, and oflEers the theory of a 
selective poison reducing the exci- 
tability of the protoplasmic element 

That some toxin as yet undis- 
covered is responsible for the curious 
clinical manifestations of myasthenia 
is the general belief The idea of an 
exogenous toxin is advocated by some 
on account of the numerous instances 
recorded in which m\ asthenia has fol- 
lowed an acute infection The weight 
of evidence, howevei, seems to favor 
an endogenous toxin resulting from 
a defect of internal secietion 

ETIOLOGY — Myasthenia gravis 
occurs in the two sexes with nearly 
equal fiequency, females slightly pre- 
dominating The majority of cases 
occur in the third and fourth decades, 
although cases have been reported 
under 10 and ovei 60 years McCar- 
thy (Osiers “Modern Medicine,” 1909, 
v^ol \u, 607) has shown that in women 
the disease appears at an average 
earliei age than in men 

Ihe disease is neither hereditary 
nor familial Indirect neuiopathic 
heredity also seems to play an unim- 
portant role Oppenheim emphasizes 
a congenital predisposition and cites a 
list of congenital anomalies that have 
been observed in his own and other 
reported cases 

The onset of myasthenia gravis has 
followed acute infectious diseases in 
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a considerable percentage of cases, in- 
fluenza being the most frequent 
Other preceding infections have been 
typhoid fever, diphtheria, scarlet 
fever, puerperal infection, and syph- 
ilis There is nothing to indicate a 
direct relationship between myas- 
thenia gravis and syphilis, tuber- 
culosis, or alcoholism 

Numerous observers have recorded 
cases of myasthenia gravis in associa- 
tion with exophthalmic goiter, but, 
while this relationship is certainly 
more than coincidental, its signifi- 
cance IS as yet unexplained In iso- 
lated instances the disease has been 
found associated with Banti’s disease 
(S Mohr) and with angioneurotic 
edema (Diller) 

Pregnancy, lactation, and men- 
struation usually ha\e a deleterious 
effect on myasthenia gravis, although 
there have been exceptions to this 
rule, notably in a case repoited by 
Goldflam 

When so many and so varied con- 
ditions are mentioned m connection 
with the etiology of a disease it is 
obviously difficult to select anj one 
as being of chief importance, and to 
add still further to the obscurity 
Gowers has leported a case of myas- 
thenia gravis occurring after poison- 
ing by petrol fumes, and Buzzard one 
following poisoning from coal gas 

PROGNOSIS — Myasthenia gravis 
is a serious and uncertain affliction 
It may run an acute course and ter- 
minate fatally in a few weeks, or may 
last for years Some few cases re- 
cover, remissions are of common oc- 
currence, and fatal termination is 
frequent 

TREATMENT — In the treatment 
of myasthenia the first consideration 
IS the avoidance, as far as possible, of 


factors known to aggravate the con- 
dition The patient should have rest 
and quiet, preferably in bed, and 
should be kept warm The food 
should contain a maximum of nour- 
ishment and require a minimum 
amount of mastication Feeding by 
the stomach-tube is not to be advo- 
cated unless deglutition becomes ex- 
tremely difficult, as the act of passing 
the tube is accompanied by both 
emotional excitement and muscular 
effort in the attempt by the patient to 
swallow the tube This is pointed out 
by Oppenheim, who mentions a case 
that died from suffocation during an 
attempted artificial feeding 

Electrical stimulation of the mus- 
cles by the faradic or galvanic current 
is contraindicated Central galv2uiiza- 
tion IS recommended by some, but the 
most that can be said of this form of 
treatment is that it does not seem to 
have caused any harm Massage, if 
used at all, must be practised care- 
fully, as it is capable of doing harm 
Extracts of the various ductless 
glands have been used, but, as a rule, 
without favorable results 

Arsenic, iron, and strychnine may 
be used, more in the hope of improv- 
ing the patient’s general condition, 
however, than wnth any expectation of 
arresting the disease 

In myasthenia gravis there may be 
marked loss of calcium by the tis- 
sues even under circumstances of 
marked nitrogen retention The cre- 
atinin output may be reduced to a 
point below normal, the output of 
creatin nitrogen expressed in per- 
centage of the total urinary nitrogen 
may be almost as low as that seen in 
conditions of true muscular wasting 
These facts taken together form a 
reasonable basis for belief that myas- 
thenia gravis is a disease of deranged 
muscular metabolism, and that one 
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at least of these two factors (that is, 
the loss of calcium) may stand m 
such a causal relationship as to indi- 
cate the therapeutic administration 
of that element Ralph Pemberton 
(Amer Jour Med Sci, June, 1910) 
The writer first prescribed thyroid 
extract with very bad results, but 
considerable improvement followed 
exhibition of 5 Gm (75 grains) of 
thymus extract thrice daily Use of 
thymus extract was suggested by the 
theory that the disease was due to 
some affection of the thymus gland 
A McLane Hamilton (Jour Amer 
Med Assoc,, May 25, 1912) 

Pituitary extract, combined with 
ovarian, found useful m 2 cases 
Lagane (Presse med , Charlotte Med 
Jour, Nov, 1913) 

In a study of 2 cases the writer 
lays special emphasis on timmg deglu- 
titions while eating, to give the weak- 
ened muscles a short interval for re- 
cuperation, 2 to 4 minutes The 
food should be such as to be easily 
masticated The patient should not 
drink from a cup or glass, but with a 
spoon to avoid choking and perhaps 
bronchopneumonia Monrad-Krohn 
(Norsk Mag for Laegev , May, 1918) 

MYOTONIA CONGENITA 

SYNONYM — Thomsen’s disease 

DEFINITION — \ congenital dis- 
ease the chief feature of which is an 
interference with voluntary movement 
by reason of stiffness of the muscles 

HISTORY — The first detailed descrip- 
tion ot this disea&e is ascribed to Thomsen, 
a Danish physician in 1876 Thomsen was 
himself a victim of the malady, which had 
appeared over twenty times m four gen- 
erations of his family 

SYMPTOMS — When the patient 
attempts to make a voluntary move- 
ment, the muscle groups involved go 
into a state of tonic contraction 
This retards the intended movement 
for some seconds, then the muscles 
relax slowly until the movement can 
be consummated With repetitions 


of the movement, eacn successive 
effort IS performed more easily, the 
stiffness gradually disappearing until 
the movements are made without 
difficulty After an interval of rest, 
the spasm reappears when the move- 
ment IS again attempted 

Excellent examples of the curious 
phenomenon are seen in sudden at- 
tempts of the patient to clench the 
fist or to walk In advanced cases, 
upon a sudden attempt at movement 
when the patient has been quiet or, as 
mentioned by White (Allbutt and 
Rolleston, “System of Medicine,” vol 
vii, p 27 ), if he trips against a stone 
while walking, he may fall and be 
rigid and helpless until the muscles 
gradually relax 

The malady usually involves the 
majority of the voluntary muscles to 
some extent, but this involvement 
may vary greatly in intensity in <iif- 
ferent parts of the body It is not 
uncommon to find the upper or lower 
extiemities profoundly affected and 
the face undisturbed Next in fre- 
quency and extent to the involvement 
of the extremities is that of the 
truncal muscles The muscles of the 
head and neck are frequently affected, 
those of the face less often The 
ocular muscles are sometimes impli- 
cated , likewise the tongue Oppen- 
heim cites a case in which the orbicu- 
laris palpebrarum alone was distinctly 
affected The pharyngeal and laryn- 
geal muscles are among those least 
apt to be involved, and the respira- 
tory muscles are also rarely impli- 
cated Swallowing and respiration 
therefore are not affected, and the 
same is true of the acts of micturi- 
tion, defecation, and parturition 

The affected muscles are large, 
well developed, sometimes enormous. 
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but notwithstanding their large size 
the actual strength, as shown bj the 
dynamometer, is, as a rule, below 
normal 

General fatigue and emotion appear 
to aggravate the condition, which is 
also more marked after a long rest 
Warmth, and mental rest appear to 
exert a beneficial influence 

Electrical Reactions — ^These have 
been termed by Erb the “mjotonic 
reaction” (My R) and are as follows 
The excitability of the nerves to the 
faradic current is normal, with the 
exception that a strong current causes 
a persistent tonic contraction of the 
muscle When the galvanic current is 
applied to a muscle it responds 
promptly and about equally to both 
K C C and ACC, the latter some- 
times giving the stronger reaction A 
characteristic feature is a slow, tonic 
contraction with reluctant relaxation, 
the contraction lasting se\ eral seconds 
when a strong current is applied Ap- 
plication of the stabile galvanic cur- 
lent causes a wave-like undulation of 
the muscle, the wave passing from the 
cathode toward the anode This last 
reaction is not always easilj obtained, 
requiring rather large electrodes and a 
strong current Reaction of the mus- 
cles to the static spark is unaltered 
(Oppenheim) 

The mechamcal excitability of the 
muscles is not increased, but tapping 
the muscles will give the characteris- 
tic slow, tonic contraction, persisting 
for some seconds There are no 
sensory changes and pain is absent, 
even during the tonic muscular 
contractions 

The reflexes are usually normal, but 
there may be a diminution of the 
knee-jerk In rare instances this le- 
flex has been lost The blood-pres- 


sure has been found increased 
(Guillam) 

An association of the disease with 
migraine and epilepsy is not uncom- 
mon, and mental symptoms have 
also been recorded as a complication 
of myotonia 

Association with other states has 
been frequent and the associated con- 
ditions numerous and varied, but 
with the exception of those mentioned 
and of mjopathy (Charcot, Nonne) 
the> do not seem to be of any im- 
portance 

The writer, a sufferer from the dis- 
ease, IS convinced of the important 
role played by the nervous system 
Too little stress has been laid on 
other neuroses in the different family 
groups In his own case, one sister, 
deceased, showed it in a severe gen- 
eral form, one suffers from traces of 
it and two male maternal cousins 
also suffer from it, the nervous ele- 
ment predominates in the family As 
regards prognosis, two points are of 
importance First, the earlier in 
youth the diagnosis is made, the more 
important is the choice of an occupa- 
tion, and, second, the subjects are in 
more than ordinary danger of acci- 
dent, as the sudden movement to get 
out of harm’s way is often impos- 
sible In treatment nothing has 
proved of any avail \ Birt (Mon- 
treal Med Jour, Nov, 1910) 

The belief that progressive mus- 
cular atrophy may develop from myo- 
tonia IS held b}^ Hoffmann and others 

DIAGNOSIS — The peculiar clin- 
ical picture presented by Thomsen’s 
disease, together with the “myotonic 
reaction,” make the malady easy of 
recognition Mjotonia acquisita, de- 
scribed by Talma, presents an in- 
creased excitability of the muscles to 
electrical and mechanical stimuli, but 
is an acquired affection, transient and 
curable The spasms come on chiefly 
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after exertion and the muscular rigid- 
ity IS retained to some extent after 
rest 

In Eulenburg’s paramyotonia con- 
genita the myotonic reaction is ab- 
sent and the muscular spasms are 
induced by cold 

PATHOLOGY — Microscopically 
changes are found m pieces of the 
muscles excised during life The 
fibers show marked hypertrophy, be- 
ing twice as large as normal, or even 
larger, there is an increase in the 
number of the sarcolemma nuclei and 
possibly a slight increase of the in- 
terstitial tissue Ihe cross-stiiations 
are not clearly defined The same 
changes have been found post mortem 
(Dejerine and Soltas) Vacuolation 
has been observed, but it is not a 
constant finding No pathological 
changes have been found in the 
nervous system 

That the disease is congenital is 
well established b^ its occurring in 
several members of the same family, 
and the very earl}, appearance of the 
symptoms strongly suggests an anom- 
aly of de\elopment of the muscle 
fibers The theory of a toxic oiigm 
has been suggested b\ the fact that 
corresponding symiptoms have been 
produced by certain poisons (Joteyko, 
Bechterew) 

In a family -with a history of 
marked von Graefe sign for five gen- 
erations this sign IS so evident that it 
IS considered by the family the most 
interesting manifestation of the con- 
dition, and the underlying myotonia 
had gone undiagnosticated through 
several generations The family is 
of the oldest New England stock 
Of the 29 members recorded, 13 
were affected with myotonia and 16 
were free All of those affected 
showed the von Graefe sign to 
a greater or less degree Of the af- 


fected, 7 are males and 6 are females, 
a fairly equal division Sedgwick 
(Amer Jour Med Sci, July, 1910), 

ETIOLOGY — No cause of the dis- 
ease IS as yet known It appears usu- 
ally in earliest childhood, but may re- 
main latent until adolescence It is 
more frequent in males than females 
(8 or 9 to 1) Fright has preceded the 
onset of the malady, but not to the 
extent that it can be given any value 
as an etiological factor 

Heredity plays an important role, 
the disease almost invariably appear- 
ing in several members of a family, 
brothers, sisters, parents, uncles, 
aunts, etc While other neuroses and 
psychoses have appeared in the fami- 
lies of some of the reported cases, they 
are so commonly absent as to deprive 
their occur! ence of any special sig- 
nificance Consanguinity m the par- 
ents has been noted in some cases 

There is evidence that thyropara- 
thyroid deficiency is etiologically re- 
lated to myotonia congenita Myas- 
thenia IS frequently associated with 
hyperthyroidism hypoadrenalism, and 
probably with hyperactivity of the thy- 
mus Hyperthyroidism and findings 
suggesting both hypo- and hyper- 
activity of the thymus have been 
noted in amyotonia Myopathy has 
been found with many endocrine dis- 
orders, perhaps oftenest with hypo- 
pituitarism Thyroid and thymic hy- 
perfunction are frequently observed 
m hypopituitarism McCouch and 
Ludlum (Med Rec, June 10, 1917) 

PROGNOSIS — The disease of it- 
self IS never fatal, but, once having 
made its appearance, the malady ex- 
ists throughout the life of the individ- 
ual It shows no tendency to pro- 
gress, neither does it disappear, 
although remissions may occur Ac- 
cording to White, the stiffness is 
somewhat more marked at puberty. 
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Myotonia atrophica might be re- 
garded as a muscular atrophy of a 
myelopathic origin, but the distribu- 
tion of the atrophy is strongly 
against such a view The condition 
might be regarded as a myotonia 
congenita (Thomsen’s disease), and 
some authors have regarded these 
cases as aberrant forms of that dis- 
ease The weakness of the facial mus- 
cles and the character of the articu- 
lation may suggest the presence of 
myasthenia gravis, and some cases 
have been so described The muscles 
do not respond readily to the faradic 
current, nor do they, however, show 
the myasthenic reaction From the 
various types of myopathy it is by 
no means easy to distinguish this 
group, for features are present which 
very closely resemble the facioscap- 
ulohumeral type of Landouzy and 
Dejerine, and also the ‘Mistal” type, 
the presence of the myotonic symp- 
toms should separate such cases from 
these groups In conclusion, he 
summarizes the leading features as 
follows A patient, usually a male, 
between the twentieth and thirtieth 
year of life, begins to complain of 
weakness of the limbs and wasting 
of muscles Some stiffness of mus- 
cles may also be complained of On 
examination he is found to have 
weakness and atrophy of the facial 
muscles, of the sternomastoids, of 
the flexors and extensors of the 
wrist, of the extensor of the leg or 
dorsiflexors of the foot, and the 
striking myotonic phenomenon that 
after grasping an object he has diffi- 
culty in relaxing his grasp Path- 
ologically there is a general cirrhotic 
condition of the muscles, such as is 
found in muscular dystrophy The 
spinal cord may show some degener- 
ation in the posterior columns, but 
the other portions of the ner\ous 
system are normal When once seen 
the condition is easy of recognition 
That variations from this clinical pic- 
ture have been and will in future be 
described is certain, but the name 
^‘myotonia atrophica” will serve as a 
point around which this type of case 
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may be collected and investigated 
Batten (Lancet, Nov 20, 1909) 

Case of myotonia atrophica in 
which the patient s method of rising 
from the recumbent position re- 
sembled that met with m pseudohy- 
pertrophic paral> sis The right vocal 
cord was fixed midway between the 
cadaveric and phonotary positions 
There was no evidence of any lesion 
of the vagoaccessory nerve, either 
centrally or peripherally Fox (Jour 
Laryn , Rhin , and Otol , Dec , 1909) 
Two cases of myotonia atrophica 
reported in this country prior to this 
paper and it is a rare disease every- 
where There is apparently a fre- 
quent tendency for it to take on 
familial characteristics, but this is 
not constant and was not observed in 
either of these 2 reported cases 
Neither of the patients had, as far 
as learned, any neuropathic heredity 
or antecedents, though one of them 
was a Russian Jew In the second 
case the symptoms of the disorder 
were preceded by an accident, ac- 
cording to the history gi\en The 
first case conforms exactly with the 
clinical picture drawn by Batten and 
Gibb, but in the second case there 
occurred in addition an intense mus- 
cular weakness and premature bi- 
lateral cataract Kennedy and Obern- 
dorf (Jour Amer Med Assoc, Sept 
30, 1911) 

Report of a case of myotonia 
atrophica The combination of pre- 
mature bilateral cataract w^ith atrophy 
of the temporal, orbicular, masseter, 
sternomastoid, vasti, and anterior 
tibial muscles, together with a sharply 
contrasted m>otonus in the hands, 
occurs too frequently to be ignored 
and most probably points to a defi- 
cient hereditary endowment as the 
approximate cause of the disease 
hoster Kennedy (Jour Amer Med 
Assoc, Nov 29, 1913) 

TREATMENT — Nothing is known 
that will cure the disease, and drugs 
avail nothing toward relief of the 
symptoms Systematic gymnastics, as 



754 


MUSCLES, DISEASES OF THE (PRICE) 


first advocated by Oppenheim, have 
proved of some value Gessler’s sug- 
gestion of stretching the nerves to 
produce atrophy of the muscles is 
only mentioned that it may be 
condemned 

AMYOTONIA CONGENITA 

SYNONYMS — Oppenheim’s dis- 
ease, myatonia congenita 

DEFINITION — disease appear- 
ing m early childhood, characterized 
by a flaccid paralysis with diminished 
or lost tendon reflexes, but without 
reactions of degeneration or marked 
muscular wasting 

SYMPTOMS — ^The most conspicu- 
ous feature is the striking flaccidity of 
the affected muscles manifested at 
birth or shortly thereafter The lower 
extremities are always affected, some- 
times the upper extremities, and less 
frequently the trunk The muscles of 
the face and the diaphragm usually 
escape, while the ocular muscles and 
those of mastication and deglutition 
are not involved Active movement 
IS not entirely lost, but greatly re- 
stricted, and the child appears as if 
paralyzed So great is the degree of 
hypotonia that the extremities may be 
moved about like flails, and when 
unsupported the child presents a 
kyphotic deformity, owing to relax- 
ation of the truncal muscles This 
disappears when the child is raised by 
the shoulders Contractures may 
occur 

Reaction of the muscles to the 
faradic current is diminished or lost, 
but reaction to the galvanic current is 
normal The tendon reflexes are in- 
variably lost, but return as the pa- 
tient improves Sensation is not 
altered and the sphincters are un- 
afifected The mentality is normal 


In an extreme case observed by 
the writer the head was thrown back- 
ward as in severe opisthotonos, the 
mouth constantly wide open, but 
there was no paralysis At times 
there was transient contracture of 
certain groups of muscles This al- 
ternation of extreme relaxation with a 
tendency to transient contracture dif- 
fers from the typical Oppenheim 
disease, and still more from the type 
that has been described as the 
tetaniform type of Little’s disease 
L Guinor and Gauducheau (Bull de 
la Soc de Pediat , Oct , 1911) 

The writers noted hepatic deficiency 
shown by acholia, normal calcium but 
relatively high potassium retention, a 
low creatinin excretion, and a rela- 
tively high creatinin excretion The 
use of bile salts or dried ox bile 
caused an increase in muscular strength 
and restored in part the normal ratio 
of the potassium to calcium retention 
Powis and Raper (Quarterly Jour of 
Med , Oct , 1916-Jan , 1917) 

DIAGNOSIS —The early onset, 
the extreme flaccidity, and the absent 
tendon reflexes and characteristic 
electrical reactions should render the 
diagnosis a comparatively simple one 
Myopathy appears at a later period, 
occurs in definite muscle groups, is 
progressive, and shows distinct mus- 
cle atrophy Amyotonia never pro- 
gresses, but usually improves, and 
there is no family tendency as in 
myopathy 

Obstetrical palsies are generally 
unilateral, amyotonia is symmetrical 
Infantile paralysis gives the history 
of an acute onset, with usually some 
constitutional symptoms followed by 
abrupt loss of power in one or more 
of the extremities The reactions of 
degeneration are present in the ma- 
jority of instances 

PATHOLOGY— The muscles, 
while not visibly atrophied, are small 
and yellowish in color, and an un- 
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tisua.1 aitiount of fat is seen between 
the muscle bundles Microscopically, 
the majority of the muscle fibers are 
much smaller than normal, while in- 
terspersed here and there between the 
smaller fibers are found fibers with a 
size greater than the normal The 
small fibers may show a marked in- 
crease in the number of the sarco- 
lemma nuclei, or may have only the 
usual number The cross-striations 
are distinct, and there are no degen- 
erative changes The large fibers also 
show well-marked cross-striations and 
have the normal number of nuclei, but 
show distinct regressive changes, such 
as centric displacement of the nuclei, 
vacuolation, and longitudinal cleavage 
of the fibers In the affected muscles 
there is a marked increase of connective 
tissue 

In the nervous system the motor 
cells of the anterior cornu of the cord 
are reduced in "number and there is 
also a diminution in the number of 
fibers in the anterior nerve-roots, 
which are small and deficient in mye- 
liniration Fibrosis of the thyroid and 
thymus glands has been reported 
(Spiller) 

In the lighter cases the alteration 
may be confined to the muscles, and 
possibly, therefore, the disease is 
primarily muscular, but this inference 
IS not fully warranted In the in- 
tense cases the nervous system is 
affected in marked degree The re- 
lations to muscular dystrophy are as 
yet undetermined Griffith and Spil- 
ler (Amer Jour Med Sci , Aug, 
1911) 

Oppenheim believed that the mal- 
ady was the result of delayed de\ elop- 
ment of the muscles and possibly also 
of the anterior horn cells Holmes 
and Collier hold that the changes 
differ from those of developmental 


arrest and consider them as regress- 
ive lesions, while Cattaneo advances 
the theory of a perverted internal 
secretion 

ETIOLOGY — ^This has not been 
determined The disease appears 
during the first few years of life, be- 
ing congenital in the majority of 
cases, though not familial The two 
sexes are affected about equally 
Cases have been reported m associa- 
tion with myopathy (Sylvestri), and 
the disease has in a few instances fol- 
lowed an acute infection, such as 
bronchitis Signs of physical or men- 
tal arrest at birth have been absent 

Two cases with necropsy find- 
ings in one compared with simi- 
lar cases on record Everything 
seems to suggest that the condition is 
the result of an acute poliomyelitis 
affecting the fetus and leaving its un- 
mistakable traces Besides the histo- 
logical findings is the fact that polio- 
myelitis was epidemic in Vienna at 
the time one of the children was 
born O Marburg (Arbeiten a 
d interacad zentrahnst f Hirnfor- 
schung, Bd xix. No 2, 1912) 

PROGNOSIS — The disease tends 
toward gradual improvement without 
complete recovery Progress is most 
marked in the muscles least affected 
Implication of the respiratory mus- 
cles may lead to a fatal termination 
TREATMENT— Tonics, such as 
iron, quinine, and strychnine, are 
recommended The nutrition of the 
affected muscles should be stimulated 
by massage and passive movements 
Braces or mechanical appliances of 
any sort are contraindicated, and the 
child should be encouraged to help 
himself as much as possible 

In one of the author’s cases symp- 
toms referable to both the myotonia 
congenita of Oppenheim and infantile 
muscular atrophy, as described by 
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Werdnig and Hoffman, were present, 
and, in addition, optic atrophy, 
hitherto never observed, was found 
in pronounced form 

The presence of a malformed 
cranium and positive Wassermann 
reaction suggested congenital syphilis 
as the cause of nutritional disturb- 
ance in the anterior horn cells in this 
case, large doses of iodides, further- 
more, proved beneficial In a second 
case, more of the type of infantile 
muscular atrophy than m> otonia con- 
genita, iodides caused but very little 
improvement A Gordon (Monthly 
Cyclo and Med Bull , April, 1913) 

MYOPATHY, OR MUSCULAR 
DYSTROPHY 

SYNONYMS — Idiopathic muscu- 
lar atrophy , primary myopathy , pro- 
gressive muscular d>strophy 

DEFINITION —Under the gen- 
eral heading myopathy are included a 
number of forms or types of muscle 
disorder, frequently hereditary or 
familial, having in common an onset 
at an early age, atrophy, and the ab- 
sence of fibrillary tremors and re- 
actions of degeneration The atrophy 
may be associated with true hyper- 
trophy or pseudohypertrophy 

The appearance of two or more of 
the different types of myopathy in 
the same family, and the occurrence 
of transition forms of the disease, 
establish the unity of the entire 
group 

HISTORY — To Meryon, from a pub- 
lished report of a case with necropsy in 
1852, belongs the credit of ascribing pseudo- 
hjpertrophic paralysis to a primary disease 
of the muscles, although the first authen- 
tic clinical description was made by Bell 
in 1830 Duchenne, in 1868, was the first 
to use the term “pseudohypertrophic 
paralysis ” The juvenile form was so 
designated by Erb in 1882, and the facio- 
scapulohumeral type was described in 
1884 by Landouzy and Dejerine 


SYMPTOMS— The onset of the 
disease is gradual, an awkwardness m 
walking being usually the first symp- 
tom noted The child falls readily 
and rises with difficulty Ascending 
the stairs becomes difficult or impos- 
sible Later a change in the size of the 
muscles is noted, consisting of either 
an increase or a diminution In 
either case the alteration in size of 
a muscle is associated with a diminu- 
tion of its power, and muscles pri- 
marily enlarged may later show 
atrophy The extremities, especially 
the proximal portion, and the trunk 
are commonly affected, and, while the 
malady is bilateral, it is not always 
symmetrical In the upper extremity 
the muscles of the shoulder-girdle, 
including the deltoid, trapezius, pec- 
toralis major (sternocostal portion), 
latissimus dorsi, serratus magnus, 
rhomboids, and infraspinatus, are in- 
volved Next m frequency follow 
the anterior arm muscles, the biceps, 
and the brachialis anticus The supi- 
nator longus IS also frequently 
affected In the trunk the erector 
spinie are often involved, the ab- 
dominal muscles less frequently The 
pelvic muscles are apt to be wasted, 
and m the lower extremity the 
flexors of the hip, quadriceps and 
adductors of the thigh, the calf mus- 
cles, and the peroneal group usually 
suffer 

The shoulder-blades are apt to 
become abnormally mobile (“loose 
shoulders”), riding upward and flar- 
ing out from the back As pointed 
out by Brissaud, there is an apparent 
lengthening of the neck from the 
drooping of the shoulders 

Curvature of the spine is at times 
a conspicuous symptom Lordosis 
may occur as the result of weakness 
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of the muscles, which produce exten- 
sion at the hip, causing a tilting for- 
ward of the peHis and a compensa- 
tory throwing backward of the upper 
part of the trunk to keep the center 
of gravity over the feet The lordosis 
disappears when the patient is seated, 
the pelvis then resting on the tubera 
ischii Lordosis may also occur as 
the result of wasting of the abdomi- 
nal muscles, and scoliosis may de- 
velop from unequal weakness of the 
spinal muscles 

The child walks with a curious wad- 
dling gait, owing to the weakness of 
the extensors of the hip, and has 
great difficulty in ascending steps, 
because of the weakness of the exten- 
sors of hip and knees When seated 
he rises by helping himself with his 
arms, placing his hands on his knees 
or thighs If placed on his back on 
the floor he fiist rolls over on to his 
abdomen, then bungs himself to a 
kneeling position by the aid of his 
arms, and next into a stooping posi- 
tion with his hands on the floor He 
then straightens his legs and brings 
them toward the vertical by pushing 
backward with his hands, gradually 
bringing them closer to his feet 
When this is accomplished he places 
one hand on the corresponding knee 
and with the other hand still on the 
floor pushes with both until he gains 
sufficient extension of the hips to 
enable him to place both hands on his 
knees, after which it is a simple mat- 
ter to bring the trunk upright This 
process of “climbing himself” is very 
characteristic of the condition 

The face is sometimes afiected, 
causing the patient to have a rather 
vacuous or somnolent expression 
Weakness of the orbicularis palpe- 
brarum may cause difficulty in clos- 


ing the eyes, and wasting of the or- 
bicularis oris causes drooping of the 
lower lip and apparent pouting — the 
so-called “tapir snoot” 

Deformities from permanent 
changes of ]omt position constitute a 
late and distressing group of symp- 
toms Contractures result from the 
action of normal muscles unopposed 
by the wasted antagonists 

Electrical reactions show only a 
quantitative reduction m excitability 
of the wasted muscles to both faradic 
and galvanic currents Reactions 
of degeneration do not occur in 
mj opathy 

The knee-jerk is normal, dimin- 
ished, or absent, according to the 
degree of involvement of the knee 
extensor muscles 

Sensation is normal and the sphinc- 
ters never involved Fibrillation is 
only rarely observed Arrested men- 
tal and physical development are 
occasionally found in association with 
myopathy Congenital bony anoma- 
lies and osseous atrophy have been 
observed in rare instances 

Vanous forms of myopathy are 
recognized The juvenile type, or 
brachial form of Erb, attacks chiefly 
the muscles of the shoulder and 
upper arm and appears most com- 
monly in the older patients 

The infantile form, or facioscapulo- 
humeral type of Landouzy-Dejenne, 
affects primarily the muscles of the 
face, shoulder-girdle, and arm 

The pseudohypertrophic form is 
characterized by a false hypertrophy 
of some muscles, combined with 
atrophy in others 

Primary atrophy is usually limited 
to the muscles of the upper half of 
the body It is, however, extremely 
rare for any of the muscles of the 
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face to be involved, and the same 
IS true of the neck muscles Gowers 
states that he has seen wasting of the 
clavicular portion of the sterno- 
mastoid 

In the upper extremity, m addition 
to the infraspinatus, the supraspi- 
natus may be hypertrophied, and not 
infrequently the deltoid The pec- 
toralis major is never enlarged, but 
It IS common to find it atrophied in 
Its lower half The latissimus dorsi 
and teres major may also show wast- 
ing The biceps and triceps are 
sometimes enlarged, but more fre- 
quently atrophied Muscles of the 
forearm rarely show any change, and 
the intimsic muscles of the hand are 
almost never involved, the condition 
presenting in this respect a marked 
contrast to progressive muscular 
atrophy of spinal origin 

Of the truncal muscles the lumbar 
group generally present some en- 
largement In the lower extremity, 
flexion of the hip is usually so dis- 
tinctly affected as to indicate weak- 
ness of the flexor muscles of this 
joint The muscles of the calf (gas- 
trocnemius and soleus) are most 
frequent among those showing hy- 
pertrophy The anterior tibial mus- 
cles are sometimes, but not usually, 
enlarged 

The muscular dystrophies, or my- 
opathies, beginning in early life, a 
hereditary or familial history is com- 
mon The atrophy begins, as a rule, 
in the proximal portion of the limbs 
and in the trunk The groups of 
muscles affected do not correspond 
with the spinal grouping of the lower 
motor neurons Hypertrophy or 
pseudohypertrophy may be found 
along with muscular atrophy The 
electrical responses are diminished in 
proportion to the amount of mus- 
cular wasting There is no sensory- 


disturbance The tendon reflexes 
are diminished or lost in proportion 
to the degree of atrophy of the mus- 
cles involved The organic reflexes 
are not affected Fibrillary tremors 
are not present Craig (Dublin Jour 
Med Sci , June, 1912) 

DIAGNOSIS — In a typical case 
the age of the patient, the peculiar 
waddling gait, the difficulty in as- 
cending stairs, and characteristic 
manner in rising from the floor, in 
association with wasting of the mus- 
cles unaccompanied by fibrillation or 
reactions of degeneration, should 
afford an easily recognizable picture 
Congenital spastic paraplegia bears 
a superficial resemblance to pseudo- 
hypertrophic paralysis in the gait, 
the weakness of the legs, and the en- 
largement and conti action of the calf 
muscles In the former affection, 
however, the reflexes are increased, 
Babinski’s sign is present, and the 
legs are markedly spastic 

Infantile palsy has an abrupt onset, 
is not progressive, and has the elec- 
trical reactions of degeneration It 
is from the simple atrophic form of 
myopathy, rather than the pseudo- 
hypertrophic form, that a diagnosis 
would have to be made, as there 
would be no muscle enlaigement m 
poliomyelitis 

Muscular atrophy following poly- 
myositis presents no pseudohyper- 
trophy, although the electrical irri- 
tability of the muscles would show 
the same quantitative diminution In 
polymyositis there would also be 
a history of pain in the early stage 
of the affection 

The distinguishing marks of pe- 
ripheral neural atrophy of the thenar 
muscles are 1, Precise limitation of 
atrophy and motor defect to the op 
ponens pollicis, abductor pollicis, and 
superficial head of the flexor brevis 



759 


MUSCLES, DISEASES OF THE (PRICE) 


polhcis, 2, reactions of degeneration 
confined to these muscles, 3, absence 
of subjective sensory changes, 4, ab- 
sence of objective sensory defect, 5, 
absence of fibrillary twitchings, 6, 
rather rapid onset of atrophy and 
weakness Donley (Jour Amer 
Med Assoc, April 29, 1911) 

It IS necessary to suspect cases in 
which there are early loss of power 
and wasting in the muscles, — espe- 
cially in children, — ^whether running a 
rapid or slowly progressive course 
All alterations in the contour of the 
limbs or changes in gait or other 
movements, particularly when not 
preceded or accompanied by other 
symptoms, should arouse suspicions 
of myopathy or myelopathy Scratch- 
ley (N Y Med Jour, Feb 7, 1914) 
The writer emphasizes (1) the 
early onset, (2) the atrophy of the 
muscles above the pelvic girdle, (3) 
the pseudohypertrophy of the muscles 
below the pelvic girdle, (4) the 
pseudohypertrophy of calf muscles 
Frantz (Med Times, xiv, 279, 1917) 

PATHOLOGY —The diseased 
muscles are pale yellow m color and, 
as Gowers long ago pointed out, re- 
semble masses of adipose tissue 
Under the microscope are seen both 
atrophied and hypertrophied muscle 
fibers, with a marked infiltration of 
fat tissue between the fiber bundles 
Indeed, in some instances the rela- 
tion IS reversed, the bulk of the mass 
being adipose tissue with small bands 
of muscle fibers seen scattered here 
and there through the fat The fibers 
may show vacuolation, granular de- 
generation, occasionally waxy degen- 
eration, and the cross-striations may 
be faint There is an increase of the 
muscle nuclei and the fibrous inter- 
stitial tissue IS often greatly aug- 
mented Such changes as have been 
found in the nervous system have 
been inconstant and probably acci- 
dental, the anterior horn cells of the 


cord and the motor nerves being in- 
variably normal 

There seems to be no doubt that 
the muscles waste because of a con- 
genital anomaly of development In 
this connection Gowers calls atten- 
tion to a form of congenital tumor — 
myolipoma — a section of which is 
almost identical with a section from a 
diseased muscle in pseudohyper- 
trophic paralysis 

Case of pseudohypertrophic mus- 
cular dystrophy which, the writer be- 
lies es, supports the view held by 
others as well as by himself that 
there may be transitional forms of 
dystrophy in which alterations in the 
nervous system go hand m hand with 
diseases of the muscles Potter 
(N Y Med Jour, Aug 28, 1909) 

The pathological findings of the 
more recent investigations m the 
peroneal type of muscular atrophy 
have been degeneration of periph- 
eral nerves, muscles, and posterior 
columns of the cord, some have 
found lesions both of the posterior 
horns and the anterior horns, and a 
few have obser\ed a hypertrophy of 
the interstitial substance of the 
nerves Muscular atrophy is by no 
means unknown in unequivocal cases 
of tabes dorsalis As to sex fre- 
quency, It IS usually said that males 
are more frequentl> affected than 
females as 5 to 1, but in the case of 
the family described that does not 
appear to be the case, indeed, the 
heredity seems to follow the rule in 
certain other nervous disorders of 
transmission, from the mother to the 
son, and the father to the daughter 
A Whiting (Med Press and Cir- 
cular, Jan 27, 1909) 

True degeneration of the muscle 
with loss of Its transverse striation is 
met with only in general injuries 
draining or poisoning the organism 
Lewy (Berl klin Woch, Nov 7, 
1910) 

Case of Erb s ju\enile t>pe of 
muscular atrophy in which the 
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autopsy, after tuberculosis had caused 
the death of the patient, showed 
marked differences m the degree of 
myopathic involvement of the sev- 
eral portions of the same deltoid 
muscle, in spite of the fact that no 
anomaly m the distribution of the 
circumflex nerve could be found ac- 
counting for these differences All 
nervous structures examined, includ- 
ing the cord, were found normal 
These findings are cited by the 
author m support of the muscular 
theory of the origin of Erb’s and 
other forms of muscular atrophy as 
against the nehvous theory F Rose 
(Semaine med , Aug 20, 1913) 

Of 7 living members of a family 
showing a somewhat atypical form of 
progressive muscular dystrophy, re- 
sembling Erb*s infantile type, benign 
and slow in progress, 4 showed dis- 
tinct X-ray changes in the pineal 
gland A fifth showed an enlarged 
sella turcica Pineal disturbances 
probably play an important role m 
the pathogenesis of progressive mus- 
cular dystrophy Timme (Arch of 
Internal Med , Jan , 1917) 

PROGNOSIS— The disease, as a 
rule, IS steadily piogiessive, but in 
rare instances may remain stationaiy 
When the malady appears eaily, 
duration of life is apt to be short, the 
child rarely reaching adult years 
When the disorder is late m develop- 
ing, the possibility of an arrest of its 
development is greater In any 
event, however, the prognosis is 
grave, the patient dying usually from 
some intercurrent affection, or from 
implication of the respiratory muscles 
and diaphragm 

Cases of muscular dystrophy m 
which there is no hypertrophy sur- 
vive to old age H Batty Shaw 
(Lancet, Jan 8, 1912) 

TREATMENT —Care should be 
taken to avoid overexertion or strain 
upon the already weakened muscular 


apparatus Drugs are practically 
valueless, except that tomes impiov- 
ing the general physical condition 
may cause a temporary retardation of 
the malady 

Carefully regulated volitional ex- 
ercises, massage, and passive move- 
ments are of some value Electricity, 
if used at all, should be applied with 
great care, as it is capable of doing 
quite as much harm by overstimula- 
tion as it IS liable to do good Or- 
ganotherapy has not proved of value 
Orthopedic operations, such as 
tenotomy for a shortened tendo 
Achillis, and tendon transplantation 
are advocated by Oppenheim, Hoffa, 
Kuh, and others, but can obviously 
be only of transient value 

Fixation of the shoulder-blade to 
the trunk or of the two blades to each 
other has been done with some suc- 
cess (Eitelsberg, Raymond) The 
wiitei, m a case of subscapular my- 
opathy, found a mechanical device of 
seivice and of comfoit to the patient 
by keeping the scapula m place 

Ireatment of atrophy of a muscle 
by aiming to restore the osmotic 
conditions in the muscular fiber, such 
as are necessary for the dynamic 
action of the muscle in its normal 
task The muscle should be urged 
to voluntary contractions, then to 
contractions against resistance, then 
to contractions against constant re- 
sistance during each effort, then with 
stronger contractions with increasing 
resistance Rochard and DeChamp- 
tassin (Revue de chir , Jan, 1909) 
Scapulopexy was successfully per- 
formed in a case of juvenile mus- 
cular dystrophy (Erb"s type) in 
which the shoulder muscles of both 
sides were involved in the atrophy, 
both shoulders presenting distinct 
flail-joints Surgical interference was 
resorted to on the basis of the re- 
flection that under manual fixation of 
the scapula — ^which projected under 
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the fashion of a wing — ^the arm could 
be raised to the horizontal plane, and 
the hand be placed upon the head 
The insertions of the first to ninth 
ribs were exposed by a longitudinal 
incision 2 fingers^ width from the 
spinous processes and parallel with 
these, the inner margin of the scap- 
ula was freshened, and so were the 
corresponding points of the ribs A 
number of holes were bored through 
the scapula, and wires were pulled 
through, twisted around the rib, and 
fastened m place The outcome, after 
bony union had occurred, was excel- 
lent, as had been anticipated, the 
scapula occupied its normal ana- 
tomical level, and the arm could be 
raised to the horizontal plane Pan- 
chet (Bull et mem de la Soc de 
Chir de Pans, I, xxxiv, 1909) 

ETIOLOGY — The onset of the 
disease is usually during early child- 
hood, less frequently at about the 
time of puberty It may not appear 
before young adult life, and is seen 
larely in middle age The malady is 
both hereditary and familial, but 
sporadic cases are by no means infre- 
quent It attacks the males chiefly, 
but IS transmitted by the females 
whether they themselves have been 
affected or not 

Report of 3 cases of pseudomuscu- 
lai hypertrophy in one family The 
father and mother and their ances- 
tors were apparently healthy The 
3 children affected out of a family of 
10 were the eldest boy, now 13 years 
old, a boy S years old, and another 
boy 17 months old Poorly developed 
external genital organ existed in all 
the cases, especially in the eldest 
boy The knee-jerks, especially m 
the second case, were slightly exag- 
gerated The superficial reflexes m 
all were normal and so were the sen- 
sory functions and sphincters The 
pain on deep pressure was complained 
of m all the cases The^ keloid char- 
acter of the vaccination marks is a 
point to be noticed The father states 


that the other children, except the 
sixth and eighth, also showed signs 
of enlargement of their muscles when 
they were young, but this disappeared 
m two years R H Castor (Indian 
Med Gaz, April, 1911) 

Family history which seems to in- 
dicate at least a marked hereditary 
tendency of this disease, which has 
adhered to the original type through 
three generations The people among 
whom the cases appeared were of 
Scotch and Irish stock and settled in 
Nova Scotia about 1760 No cases 
appeared between 1760 and 1820 A 
couple married in 1815, of this mar- 
riage 6 sons and 6 daughters were 
born Three sons were affected by 
this disease, all the daughters re- 
mained normal The remaining sons 
married and 2 of them reared fam- 
ilies, but none of their children were 
affected, and thus far none of their 
grandchildren Each of the 6 daugh- 
ters married and of their children 
a total of 7 sons fell victims All 
daughters escaped, but the disease re- 
appeared in a son of one of these 
daughters The disease pursued a 
very definite and constant course in 
all cases It began before the age of 
6 3 ^ ears and each boy died before he 
was 20 >ears old In this family the 
stor> of the crippled boys” is almost 
a household one and the mothers 
recognized in man> cases before the 
attending physician that another son 
had been added to the list Some of 
the mothers averred that they knew 
before confinement that a male child 
would be born and that he would be 
a * cripple ” They based this belief 
on the observation that they did not 
experience the usual amount of 
quickening, and that the child felt 
heavy and lifeless in the womb 
Whether this was fancied or real, the 
children were always slower and 
more lethargic in their mo\ements 
than normal Burns (Can Med 
Assoc Jour, Jan, 1912) 

While the actual cause of progress- 
ive muscular d>stroph> has not yet 
been discovered, the evidence so far 
gathered seems to indicate that con- 
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g-emtal influences are most potent in 
Its development It has never been 
explained, however, how it is trans- 
mitted from parents to children, or 
why It appears in the child without 
the same disease being present in 
the parents The writers have stud- 
ied a number of patients afflicted 
with this peculiar malady, and, having 
found that the blood-serums fre- 
quently reacted positively to the 
Wassermann and Noguchi tests, it 
appeared to them that syphilis might 
hold an important relationship, and 
they have recorded the notes of 13 
cases in which the original Wasser- 
mann technique was employed with 
all of Its controls To further con- 
trol the result, each serum was 
tested out again, using 4 different 
antigens with all of the controls In 
no case was a reaction considered 
positive unless the test with each 
different antigen gave a clear-cut 
positive result, and the same care 
was used in the results with the 
families of these patients Of 27 
cases investigated 7 gave positive 
serum reactions In 3 instances one 
of the parents also had positi\e re- 
actions, and 1 of these had facial 
paralysis, which might have been due 
to syphilis Unaffected brothers or 
sisters of patients gave positive re- 
actions in 3 families Mibcarriages 
were said to have occurred m 5 fam- 
ilies The conclusions drawn from 
the above facts are that 6 of the pa- 
tients with myopathy were infected 
with syphilis, and that it was heredi- 
tary, and was, therefore, present be- 
fore any evidence of myopathy had 
developed Cadwalader and Corson- 
White (Med Rec , June 7, 1913) 

COMPLICATIONS —As already 
mentioned, imbecility is sometimes 
associated with myopathy, which is 
not surprising when one considers 
that both aie the result of congenital 
anomalies of development Oppen- 
heim has seen a case of myopathy in 
combination with Little^s disease 


FAMILY PERIODIC PARAL 
YSIS 

DEFINITION — A disease charac- 
terized by periodically recurring, 
more or less general, flaccid mus- 
cular paralysis, usually hereditary, 
the attacks alternating with inter- 
missions m which a normal condi- 
tion exists 

HISTORY — Family periodic paralysis, 
which IS comparatively rare, was described 
by Cavare in 18S3, and in somewhat 
greater detail by Romberg in 1857 
Edward W Taylor, in 1898 (Jour of 
Nerv and Mental Dis , xxv, 637, 1898), 
found 53 cases of the disease in the 
general literature, and in 1902 64 cases 
were collected by Oddo and Audibert 
( A.rch gen de med , 1902) 

SYMPTOMS— The essential clin- 
ical feature of the disease is a senes 
of attacks of muscular paralysis, de- 
veloping usually at night, the pa- 
tient waking up to find loss of power 
affecting part or all of the extremities, 
neck, and tiunk If an attack de- 
velops when the patient is awake it 
IS of gradual onset, reaching its 
height within a few hours The 
attack IS sometimes preceded by such 
prodiomal symptoms as malaise, 
headache, backache, bulimia (Iloltz- 
apple), increased frequency of urina- 
tion, and paiesthesias The lower 
extremities are most constantly af- 
fected and may be alone involved, but 
the malady frequently attacks all the 
voluntary muscle system except that 
part supplied by the cranial nerves 
In an isolated instance the face was 
affected Duiation of the attack is 
from a few hours to a day, two days, 
or rarely a week, the paralysis pass- 
ing off gradually Recurrence takes 
place at irregular intervals, varying 
from a few days to weeks or even 
years During the attack conscious- 
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ness IS preserved, the sphincters are 
unaffected, and sensation is normal 
During the paralytic phenomena 
the electrical reactions are found to 
be diminished or abolished, reactions 
of degeneration are not present The 
tendon reflexes are also diminished 
or lost, returning to normal m the 
interval between the attacks Evi- 
dence of cardiac dilatation and irreg- 
ularities in cardiac rate and rhythm 
have been observed 

An interesting observation is that 
of Holtzapple, who found migraine 
alternating with the paralytic attacks 
Indeed, the history of an individual 
attack has many features in common 
with migraine, such as the pares- 
thetic aura or prodromata, perverted 
appetite, and the gradual onset, dura- 
tion, subsidence, and recurrence 
PATHOLOGY —The muscles have 
been studied both after necropsy and 
from pieces excised during life The 
necropsies were obtained in 2 cases 
from Holtzapple's series and revealed 
nothing from which the symptoms 
could have resulted Crafts, Singer, 
Goldflam, and Oppenheim have ex- 
amined excised portions of muscle, 
and report such changes as waxy 
degeneration, vacuolation, and fibril- 
lary hypertrophy No changes have 
been found in the nervous system 
Chemical studies are of interest 
The toxicity of the urine has been 
found to be somewhat increased dur- 
ing an attack of the paralysis (Gold- 
flam, Goodbody), and a general re- 
duction in the excretion of urea has 
been noted (Holtzapple), although 
increased in one instance during the 
attack In another isolated instance 
acetone was frequently found in the 
urine during the attack Of more 
importance however, is the obser\a- 


tion by Mitchell, Flexner, and Edsall 
of a diminished excretion of urea for 
some time before the attack and a 
marked increase subsequent to it 
The very inconstancy of the toxins 
found shows the present obscurity of 
the etiology 

An analogy between the attacks of 
family periodic paralysis and those 
of myasthenia gravis has been re- 
ferred to and a study of the thymus 
in its relation to the former condition 
suggested (McCarthy) 

That the palsj has its origin in the 
muscles themsehes, and not in the 
peripheral or central nervous system, 
IS shown by a loss of the muscle 
irritability to mechanical and elec- 
trical stimuli during the paralytic 
attacks 

ETIOLOGY— The marked heredi- 
tary character of this disease at once 
attracts our attention in considering 
the etiology While isolated cases 
have been reported, the disease has 
generally been found occurring in 
families, extending through se\eral 
generations and transmitted through 
either sex Holtzapple found 17 
cases appearing m 4 generations, and 
Taylor 11 cases in 5 generations 

A study of the heredity aside from 
the transmission of the peculiar 
paralysis has revealed nothing of im- 
portance except in association with mi- 
graine to an extraordinary degree in 
one family (Holtzapple) 

The paralysis commonly appears 
about the age of puberty, but may 
occur as earlv as the second or third 
year, or as late as 30 or 35 

Exposure to cold (Rich) and over- 
exertion have been mentioned as 
exciting causes , likewise emotion 
shock, overeating, and menstruation 
Infections hai e not appeared to play 
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any role in the etiology, either as 
underlying or exciting factors 
TREATMENT —Some of the 
earlier cases of family periodic 
paralysis seem to have yielded to 
quinme, but in the majority no meas- 
ure at our disposal seems to be of 
service 

George E Price, 
Philadelphia 

MUSCLES, SURGICAL DIS- 
EASES OF. 

STRAIN AND RUPTURE 
What IS usually termed a “sprain” 
signifies an undue stretching of the 
muscular fibers or their tendinous ex- 
tremities It may vary in seventy 
from a slight overextension to abso- 
lute rupture The rupture in severe 
cases may be partial or complete, the 
latter being more likely to occur m 
long-bellied muscles Rupture of the 
fibeis IS often attended by an audible 
snap, and gi\ es rise to instant pain, 
which may become excruciating in 
severe injuries, — the coup de fouet of 
French authors , the patient finds it 
impossible to perform movements in- 
volving the use of the injured mus- 
cle If the tear be marked and near 
the surface a gap in the tissues may 
sometimes be felt, corresponding to 
the ecchymosis, or fluctuating extrav- 
asation of blood, of which the in- 
jured region is the seat When the 
rupture occurs at the knee, marked 
effusion of the joint soon follows, as 
in rupture of the quadriceps tendon 
at its insertion into the patella 
When an abdominal muscle is the 
seat of rupture a ventral hernia may 
be developed 

In rupture of the biceps neither a 
pure traumatic rupture nor a trau- 
matic separation of the upper pole 
occurs The dislocation of the outer 


belly outward occurs in most cases 
spontaneously The position of the 
long head of the biceps and the re- 
sulting defects are caused by arthritis 
deformans of the shoulder-joint It 
IS an occupation deformity In the 
overwhelming number of cases de- 
scribed in the literature as traumatic 
ruptures of the biceps, there already 
existed pathological changes in the 
biceps tendon, and the trauma acted 
as the exciting cause Ledderhose 
(Deut Zeit f Chir, Bd cl, S 126, 
1909) 

ETIOLOGY — Subcutaneous rup- 
ture only occurs when the muscle is 
submitted to the disintegrating action 
of great force, oi when, through the 
influence of age or infectious general 
diseases (paiticularly iheumatoid ar- 
thritis, typhoid fever, etc), the mus- 
cular and fibious tissues have under- 
gone some process of degeneiation 
Undei such circumstances sponta- 
neous rupture may occur under the 
influence of slight musculai exertion, 
— indeed, without any violence, some- 
times, thiough the muscles’ own con- 
tractile foice Thus, the rectus ab- 
dominis may be ruptuied duimg 
labor merely thiough its own con- 
tractions Tendons, especially the 
tendo Achillis, often give way when 
persons of advanced age jump or 
dance I have also seen the biceps 
humeri and quadriceps femoris rup- 
tured by violence 

TREATMENT — Moderately se- 
vere injuries tend to recover with- 
out complications under appropiiate 
measures The torn ends should, as 
much as possible, be held in apposi- 
tion by immobilizing the pait in a 
position wherein the injured muscle 
or tendon is completely relaxed New 
tissue is developed between the sep- 
arated ends At first the new tissues 
are adherent to adjoining structures, 
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but the adhesions are gradually 
stretched and absorbed when the pa- 
tient resumes the use of the muscle 
Ruptuie of the tendo Achillis, for in- 
stance, IS best treated by immobiliz- 
ing the leg in the fixed position , a col- 
lar around the thigh serves for the 
attachment of a cord the other end of 
which IS attached to the heel of a soft 
slipper , rupture of a thigh muscle, on 
the contrary, requires full extension 
of the limb m a splint, etc The 
parts should be given absolute rest by 
the avoidance of all motion, and 
slight compression should be exer- 
cised upon them by means of a 
bandage When the rupture occurs 
in a healthy muscle, it may sometimes 
be necessary, in order to hasten the 
recovery or to prevent a long sojourn 
in bed (a dangerous practice in aged 
subjects), to expose the parts under 
strict antiseptic precautions, uniting 
the separated ends by sutures 
HERNIA OF MUSCLE 
Sometimes the fascia, or sheath 
overlying the muscle, fails to heal, 
and a portion of the muscle protrudes 
Duimg its contraction this becomes 
especially marked, and an elastic, 
fluctuating tumor is formed The 
muscles of the thigh and abdomen are 
most prone to this condition, espe- 
cially if overexertion too soon after 
the injury is not avoided Healed 
fascia under these circumstances may 
also be torn anew 


cases When much discomfort is 
caused, or the hernia is an old one, 
the skin should be mcised and the 
edges of the torn fascia be freshened 
and united by chromic catgut sutures 

OSSIFICATION 

Localized strains, when repeated, 
sometimes give rise to local inflam- 
mation, culminating in ossification of 
a part of the muscle The “rider’s 
bone” IS an instance of this complica- 
tion which IS occasionally observed m 
persons who do rough horseback-rid- 
ing The process of ossification takes 
place in the adductor longus here, but 
It may occur in anj muscle submitted 
to undue mechanical action When 
located in a superficial muscle the 
“bone” may usually be detected by 
pressure, but when deep seated it is 
not recognized during life Ossifica- 
'tion may also be due to sjphilis 
(See also Myositis Ossific\ns under 
Muscles, Disevses of ) 

TREATMENT —The bony growth 
does not occasion serious discomfort 
in the majority of cases, but at times 
It gives rise not only to local pains, 
but also to impairment of the func- 
tions of the affected muscle It 
should then be removed surgically, 
all milder methods being futile 

MUSCULAR DISLOCATION 

Dislocation of muscles and tendons 
are occasionally observed, when lacer- 
ation of the fascia, synovial sheaths. 


Muscular hernia may readily be and violence concur to cause them to 
recognized by the fact that it disap- slip over the bony prominence Dis- 
pears or becomes prominent accord- location of the peronei muscles over 
ing to the proximity of the contrac- the external malleolus may thus 
tion imposed upon the muscle by occur during severe wrenches or 
motion sprains The long tendon of the 

TREATMENT — Rest and well- biceps may also be displaced from its 
adjusted pressure with a hernial band- groove The extensor tendons of the 
age are usually sufficient in recent wrist are especially prone to this 

6—49 
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difficulty Considerable pain and in- 
ability to use the affected limb are 
at once experienced, and the use of 
the limb is more or less compromised 
, until reduction is effected 

TREATMENT — In recent cases 
reduction of the displaced structuie 
IS easily effected by relaxing the mus- 
cle and manipulating the member 
according to the nature and direction 
of the dislocation Thus, in disloca- 
tion of the peronei, rotating the foot 
outward is indicated , a retentive 
bandage is then applied and kept 
until complete recovery is obtained 
When the tendon will not remain 
in Situ, the groove in which it lies 
may be deepened by exposing the 
bone and gouging it subperiosteally, 
as lecommended by Albert 
WOUNDS OF MUSCLES 
Subcutaneous, incised, or lacerated 
wounds of muscles are frequently 
met with, especially the latter 
Under modern asepsis, unless the loss 
of tissue be \ery great or the supply 
of arteiies and nerves be seiiously in- 
jured (when gangrene is apt to 
occur), resolution usually occurs 
promptly in small wounds thiough 
regeneration of muscular tissue, and 
in extensive ones through cicatricial 
connective-tissue formation The 
functions of the injured muscle are 
often restored under circumstances 
that would seem to preclude all hope 
TREATMENT — In lacerated, con- 
tused, and incised wounds of any 
severity, the torn edges, if any are 
present, should be trimmed off, then 
united with catgut buried sutures 
Under aseptic precautions this pro- 
cures early recovery and the mini- 
mum of deformity In mild injuries 
close apposition by strappmg and rest 
are usually sufficient 


MUSCULAR ATROPHY OF 
TRAUMATIC ORIGIN 

Wasting of a muscle may be of 
trophic origin through disuse, but 
also through involvement in injuries 
of some of the channels through 
which the nutrition occurs, compres- 
sion, laceration, etc Atrophy may 
thus follow fractures as a result of 
inactivity, but in the majority of 
cases reflex disturbance of the trophic 
nerves is the main cause of the wast- 
ing A fractured limb often affords 
indications that the nutrition of the 
limb is impaired, the preliminary fac- 
tor in atrophy, and simultaneously a 
warning that its development should 
be prevented by local warmth, gentle 
massage, etc i e , measures cal- 
culated to sustain the vitality of the 
limb while it is immobilized Pres- 
sure upon the blood-vessels may also 
act as a piedisposing factor through 
malposition of the limb or the con- 
striction of a bandage The impor- 
tance of avoiding prolonged sojourns 
in bed, in the case of aged patients, is 
obvious 

Nerve injuries, diseases of the 
joints, diseases of the spinal column, 
etc , also act as causes of muscular 
atrophy by interfering with the nutri- 
tion of muscles either directly or 
through reflex influence bearing 
mainly upon the vascular supply 

TREATMENT— When the limb 
merely becomes thin through disuse 
while in a splint, light massage, if 
normal resolution does not soon fol- 
low its release, soon causes rapid 
improvement Effteurage — strokes 
directed toward the trunk (to activate 
the circulation) made with the palm 
of the hand or its radial border — ^is 
indicated at first , subsequently, when 
the limb has become stronger, pHns- 
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sage — i e , seizing the tissues with 
both hands and raising them (as a 
cat IS lifted by the neck) repeatedly, 
followed by kneading of the parts 
thus raised — should be resorted to 
Strychnine should also be adminis- 
tered internally 

In atrophy due to lesions of nerves, 
bones, etc , the cause should first re- 
ceive attention 

TRAUMATIC MYALGIA 

Muscular pain, rendering the use 
of the muscle involved more or less 
difficult, is a frequent result of 
overuse, especially when the suf- 
ferer IS not accustomed to arduous 
labor Bicycle-riding, horseback-rid- 
ing, trunk-packing, etc , thus often 
became a cause of myalgia, the result 
of fatigue Aftei two oi three days’ 
lest the tissues recover their normal 
status Severe myalgia is often caused 
by strain, twisting, blows, falls, com- 
pression, etc All these factors are 
most active in causing myalgia in 
persons subject to iheumatism (See 
Rheumatism, Muscular ) 

TREATMENT —Heat, light mas- 
sage, and electricity are valuable 
lemedial means Compresses of 
warm or cold water, or a mustard 
poultice placed some distance away 
fiom the sensitive spot, hasten reso- 
lution when spontaneous subsidence 
is not prompt 

CONTRACTURE 

Permanent fixation of a muscle in 
the contracted state may be caused 
by a large number of factors in- 
flammation of local or i emote tissues, 
tiaumatic, diathetic, or toxic agencies, 
etc Hemiplegia, for instance, is 
often complicated with contractuie 
of all the muscles of the upper ex- 
tremity The arm is usually held 


against the body, the hand being 
flexed upon the forearm and the lat- 
ter upon the arm a general contrac- 
ture of the flexors In some cases the 
forearm is merelj flexed upon the 
arm, the latter being free at the 
shoulder When this variety occurs 
in a young woman, hjstena is to be 
suspected Contracture of this char- 
acter may also be due to rheumatism 
or syphilis, the biceps being the seat 
of an exacerbation of either disease 
Peimanent contracture often follows 
severe traumatism wffien appropriate 
curatn e measures are not immediately 
instituted Burns in\ol\ing the deep 
cellular tissue and attended by 
much destruction are also apt to be 
followed by cicatricial contracture 
when the region of the elbow or the 
palmar tissues are invoh ed Chronic 
inflammation of a muscle, descending 
neuritis, persistent irritation along 
some portion of the motor tract, or 
prolonged disuse of a muscle if it re- 
main in a gi\en position, weakened 
action of an antagonistic muscle 
w hether of central or peripheral 
oiigin, contiguous bone or joint dis- 
ease, tumors pressing upon a gi\en 
<?et of muscles or its nei\ous supply 
are all capable of giving rise to con- 
tiacture 

In ischemic muscular contracture the 
ischemia may result from a rupture 
of the inner coat of the artery fol- 
lowed by an infiltration due to \e- 
nous stasis In other cases there is a 
partial or total rupture of the entire 
thickness of the arterj or a simple 
contusion of the arterial and -venous 
•walls, with simultaneous injur> of 
the collateral vessels The plaster- 
of-Pans dressing is rarel> the sole 
cause of ischemic contraction Bar- 
denheuer (Deut Zeit f Chir, Bd 
cvm, Hft 1-2, 1911) 

Ischemic contracture is a chronic 
condition resulting from connective- 
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tissue changes and consequent con- 
traction It It not due exclusively, 
to insufficient oxygen and nourish- 
ment, nor to excess of carbon dioxide 
An important factor is the inactivity 
of the muscles The circulatory dis- 
turbances resulting from this begin 
and the inactivity completes the proc- 
ess of degenerative change Kroh 
(^Deut Zeit f Chir , cxx, 302, 471, 1913) 

The writer emphasizes the impor- 
tance of psychopathic contractures m 
persons inclined to hysteria as ob- 
served during the war A tendency 
to mental weakness and a shrinking 
from anything liable to induce pain 
are important factors, supplemented 
by a weakness in will power All 
physicians who have anything to do 
with war wounds must repeatedly im- 
press on themselves anew that joints 
grow stiff and useless when not used, 
and the will power and the brain grow 
useless unless inertia can be over- 
come Dide (Revue de Med, Nov- 
Dec 1916) 

The oscillometer applied in 223 
cases of contracture in the wounded 
and in healthy controls showed that 
the circulation was always weaker in 
the contracted hand or foot The 
writers found moreover that the cir- 
culation even on the sound side was 
less than normal, although much 
stronger than on the side of the con- 
tracture When these contractures 
were suddenly conquered, the pulse 
on that side at once became as strong 
as on the sound side But it was not 
as strong as in normal controls, and 
it seems evident that a constitutional 
or acquired w^eakness of the pulse is a 
more or less important element in the 
development of the contractures 
D*Oelsnitz and Boisseau (Bull Soc 
Med des Hop , Nov 16, 1917) 

In palpating hands twisted back on 
the wrists and other forms of con- 
tracture rendering the limb useless 
after a war wound situated away 
from the region, the writer was sur- 
prised to find that the muscles, in- 
stead of being contracted, were com- 
pletely relaxed But at the/ slightest 
attempt to straighten the limb, the 


muscles tightened and became like 
iron, subsiding anew as soon as the 
attempts at extension were aban- 
doned The normal interplay of the 
muscles had been arrested This 
special type of imminent defensive 
contraction differs entirely from the 
contracture from a wound of the 
spinal cord or brain, and seems to be 
exclusively psychic Chavigny (Pans 
med , Aug 24, 1918) 

The lower extremities are also sus- 
ceptible to the same influences Be- 
sides the disorders that enter the 
field of neurology, spasmodic ngidity, 
and other conditions which some- 
times require tenotomy or myotomy, 
we occasionally witness contraction 
of the muscles of the thigh occurring 
as a result of dislocation or hip 
disease 

DIAGNOSIS — Contracture — le, 
permanent shortening of muscles — 
must be differentiated from tempo- 
rary rigidity, such as is witnessed in 
the early stage of inflammation of a 
joint and in hysteria The fact that 
in these disorders the muscles lelax 
under an anesthetic, whereas m per- 
manent contractures they do not, 
affords an easy and certain way of 
determining this question The his- 
tory of the case usually facilitates the 
recognition of the origin of the 
trouble m individual cases Non- 
traumatic cases are usually the result 
of cerebral or spinal lesions, and, in 
children, of infantile paralysis, owing 
to the reduced resistance of affected 
muscles 

Spinal inflammatory disorders are 
usually attended by a marked flexion 
at the hip and knee As already 
stated, contracture of the biceps is 
usually of syphilitic or rheumatic 
origin, the same may be said of the 
corresponding leg muscles 
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TREATMENT — ^The factors lead- 
ing" to contracture are so numerous 
and the forms which it assumes are 
so varied that each case must be 
treated on its own merits In some, 
lemedies calculated to antagonize a 
diathetic disorder are of primary 
importance In rheumatic and in 
syphilitic contraction of the biceps, 
for instance, a course of potassium 
iodide IS of primary importance to 
antagonize the fundamental cause of 
the disorder and prevent recurrence 
after tenotomy, the second phase of 
the curative measures indicated The 
biceps being the contracted muscle. 
Us tendon is easily cut by passing a 
tenotome flatwise beneath it from 
within outward (thus avoiding the 
artery) and cutting upward by a 
gentle sawing motion The wound 
being closed, the arm is fastened into 
a straight splint, in extension, and 
left there until resolution of the cut 
parts has sufficiently occurred to war- 
rant passive motion 

Lengthening of tendons to over- 
come contractuie has been performed 
by Anderson, Keen, and other sur- 
geons in the manner indicated in the 
annexed cut The tendon being ex- 
posed, it IS split longitudinally with a 
thin knife (A) , each end of the cut is 
then continued at right angles in 
opposite directions {BB') The ten- 
don being thus severed, its ends are 
superposed as shown (C) and united 
by means of three catgut sutures 
The wound is then closed Properly 
performed, this operation procures 
excellent results The longer are the 
united surfaces, the greater are the 
chances of a successful issue 
When, as a result of operative pro- 
cedures, the normal action of the 
muscle cannot be obtained, notwith- 


standing additional measures such as 
massage, electricity, friction, etc , and 
the internal administration of strych- 
nine, It can be supplemented by the 
use of rubber bands (Sa\ re’s rubber 
muscles) or springs, connected with 
suitably shaped collars, which are 
fastened around the limb, one about 
where the paraljzed muscle arises 
and the other where it is inserted 
They are usually of most ser\ice in 
paralysis of the leg muscles Simple 
paresis of the latter through disuse 
may be overcome by measures cal- 



Anderson’s operation for lengthening a tendon 


culated to enhance their nutrition, — 
massage, electricity, etc , — coupled 
with motion 

In the prophjlaxib of ischemic 
muscular contracture, constricting 
bands applied to the upper extremity 
after trauma should ne\ er be allowed 
to remain longer than two hours, 
after supporting apparatuis has been 
applied, the condition of the limb 
should be carefulh noted one hour 
later and once again in the succeeding 
twent>-four hours If an^’’ one sign 
or all of the signs of excessne com- 
pression appear, \iz, lo&s of tactile 
sense, loss of power of \oluntary 
motion in the fingers, cjanosis or 
pallor, swelling, and pain, the dress- 
ing should be removed, the limb 
placed vertically and treated with hot 
water or air, and active and passive 
movements of the fingers practised, 
together with massage \ Binet (>« 
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y, Med Jour, from Presse med, 
Aug 28, 1912) 

The writers cured all but 9 in 143 
cases of contracted hand, and all but 
6 m 62 cases of war clubfoot, most of 
them m a single sitting, by suggestion 
The curability was independent of the 
duration, of the degree of secondary 
disturbances, and of the clinical form 
of contracture The mental condition 
IS that of hysteria, and this is respon- 
sible for the motor disturbance The 



Torticollis apparatus {<? G Daii^ ) 


preparation of the patient by a whole- 
some environment with his mates in 
the ward, the contagion of example 
and the direct or indirect progressive 
psychotherapy proper of the motor 
disturbance, are re-enforced by weak 
faradic electricity In 81 hand cases 
and 44 foot cases the contracture was 
overcome at the first trial Boisseau 
and D’Oelsnitz (Presse med , Mar 14, 
1918) 

TORTICOLLIS (WRYNECK) 
Torticollis IS the name applied to 
an abnormal position of the head 
produced by contraction of the mus- 
cles on one side of the neck The 


head is drawn downward on the 
affected side and rotated to the oppo- 
site side If, therefore, the left side 
of the neck is affected the face is 
turned toward the right on a vertical 
axis and likewise somewhat rotated 
on a horizontal axis 

Torticollis usually occurs in child- 
hood ana is sometimes congenital 
In the congenital form it has been 
ascribed to intrauterine disease ,or 
injury, such as pressure, but it is un- 
doubtedly, sometimes, the result of 
injury to the muscle of the neck, par- 
ticularly the sternomastoid, at the 
time of birth 

The writer observed 4 cases of 
congenital torticollis m one family, 
including the maternal grandmother, 
mother, and two of her four children 
The left side of the neck was af- 
fected m each instance, and the de- 
formities were all noticed shortly 
after birth D M Greig (Bnt Jour 
of Children’s Dis , Aug, 1913) 

In acquiied torticollis cold or 
rheumatism acts at times as a cause, 
also affections of the throat, in- 
flammation of the glands, and con- 
tractions from burns Paralysis of 
the muscles of one side and even bad 
eyesight, as extreme myopia causing 
monocular \ision, may result in hold- 
ing the head in a more or less per- 
manently incorrect position 

A form exists in adults called spas- 
modic tot ticolhs, from the fact that the 
neck is the seat of oft-recurring 
spasms, which twist the head to one 
side in a very distressing manner 
The cause of this form probably lies, 
in a considerable proportion of cases, 
in some disease of the central nervous 
system The sternomastoid muscle 
IS not apt to be the only muscle in- 
volved, the trapezius, splenius, and 
others being also affected at times 
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DIAGNOSIS — Care should be 
taken not to overestimate the gravity 
of the affection Thus, particularly 
in children, inflammation of the 
glands of the neck, tonsils, rheuma- 
tism, cervical caries, and mental or 
ocular affections may cause the head 
to be held in the position of that of 
true torticollis, but these cases, as a 
rule, do not demand operation, so 
that radical procedures are only to be 
decided on after careful exclusion of 
temporary causes 

TREATMENT — ^When the affec- 
tion IS suspected to be temporary, 
treatment should be directed first to 
the relief of any discoverable cause 
Locally, hot, moist apphcations 
cloths wrung out of hot water or 
even persistent poulticmg may be 
tried These are to be followed by 
gentle massage frequently repeated 
Internally, antirheumatic remedies 
should be given if that disease is sus- 
pected If any local support is 
desired a simple one may be made 
of pasteboard molded to the part, 
padded and bound on with adhesive 
straps or a bandage If the dis- 
ease IS of chronic, persistent kind, 
tenotomy of the sternal, and if that 
IS not sufficient also the clavicular, 
origin of the sternomastoid muscle 
should be resorted to For this pur- 
pose an anesthetic should be given 
and the tendons and any neighbor- 
ing contracted bands of fascia should 
be divided through an open incision 
Of course, the strictest antiseptic pre- 
cautions should be used It is not 
worth while to attempt a subcutane- 
ous operation, as the division of all 
the retaining bands will not be so 
complete, and even in the hands of 
an experienced surgeon wounding of 
the large vessels is liable to occur 


The wound having been sutured and 
dressed, the head is to be placed in 
as much an overcorrected position as 
possible, and kept there at least until 
the wound is soundly healed One 
way of accomplishing this is to fix the 
head in the desired position by means 
of a plaster-of-Pans dressmg, which 
IS wound many times around the 
head, neck, and upper part of the 
chest While the plaster is still soft 
the head is twisted to the desired 
position and held there until the 
plaster sets Another means is to 
use an apparatus consisting of a ver- 
tical bar going down the back of the 
neck and fastened to a light chest- 
jacket The upper end of the bar 
carries a cross-piece, which winds 
around the occiput and ends above 
the ears From the ends abo\e the 
ears one strap goes across the 
forehead and another from side to 
side under the chin By means of 
wrenches the back-bar can be bent 
either around on its axis or else back- 
ward or forward, and thus be adapted 
to the special case A third way is 
to surround the head with a properly 
fitting band, either of metal or leather 
From this goes down an elastic band, 
to be fastened to another band of ad- 
hesive plaster on the side of the chest 
Any one of these three ways can 
be used, although sometimes one will 
seem to suit the particular case better 
than the others 

A-Uthonties advise that after te- 
notomy for torticollis in children the 
head should be immobilized The 
writer has convinced himselt, from 
the results obtained in 4 cases, that 
this immobilization is unnecessary 
Passive and active motion should be 
used On the second or third day 
passive motion is begun and on the 
fifth or sixth day systematic active 
movements of the head are carried 
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out These movements consist m 
twisting the head and bending Roth 
(Lancet, Sept 9, 1911) 

The writer recommends, after the 
third year of life, tenotomy per- 
formed in the following manner 1 
A sand-bag is placed beneath the 
neck of the non-affected side, which 
puts the contracted tissues on the 
stretch 2 A vertical incision, three- 
quarters of an inch in length, is made 
between the two heads of the sterno- 
cleidomastoid muscle, to within one- 
half inch of the clavicle 3 The in- 
cision IS made through the skin and 
platysma muscle, exposing the sheath 
of the sternomastoid muscle 4 
The more contracted tendinous head 
of the muscle is then made to pre- 
sent in the wound, and a grooved di- 
rector is passed beneath, upon which 
the tendon is completely divided 5 
The other tendinous head will now 
stand out as a tense band, which is 
likewise made to present in the 
wound and is divided 6 Introduce 
the finger into the wound and search 
for various muscular or aponeurotic 
bands, which should be cut 7 Be 
careful not to injure the anterior 
jugular vein behind the sternal head, 
nor the external jugular and sub- 
clavian veins behind the clavicular 
head 8 Close the skin incision with 
interrupted sutures of fine chromic 
catgut, without drainage 9 Apply 
sterile dressing 10 The head and 
chin are maintained in the over- 
corrected position by a plaster-of- 
Paris cast extending to the pelvis 11 
The cast, unless soiled or broken, is 
not removed for ten or twelve weeks 
C M Jacobs (Med Council, July, 
1912) 

Case of torticollis due to the effort 
to avoid diplopia, with relief by 
tenotomy of the overfunctioning mus- 
cle — the inferior oblique in this in- 
stance — of the secondarily deviating 
eye Duane (Arch of Ophthal , xlv, 
33, 1916) 

In spasmodic torticollis antispas- 
modic remedies — such as tincture of 
cannabis indica — may be given, be- 


ginning with 5 drops, three times 
daily and gradually increasing — ^the 
case being carefully watched — until a 
dram is being taken Other remedies 
— such as large doses of strychmne, 
hyoscyamus, and the coal-tar products 
— may also be tried If these fail, the 
spinal accessory nerve may be re- 
sected just as It enters the sterno- 
mastoid muscle Attempts have been 
made to divide the posterior branches 
of the cervical nerves also The 
operation, while in some cases fol- 
lowed by improvement, is very apt 
to fail in giving much relief, and the 
disease returns, though perhaps at 
times m not quite so violent a form 
as previously 

The sooner the condition in infan- 
tile torticollis IS diagnosticated and 
treated, the better the prospects 
Faradic stimulation, if begun suffi- 
ciently early, does much to lessen 
these inequalities of development, the 
interrupted current should, therefore, 
alwa>s be given a careful and persist- 
ent trial in this disorder Johnson 
(British Medical Journal, Sept 23, 
1911) 

If the torticollis be of rheumatic 
origin and acute, and some pyrexia 
be present, a purgative should be 
gi\en, succeeded by appropriate doses 
of salicylate of soda or by 5 grams 
(0 3 Gm ) of acetylsahcylic acid every 
SIX hours An ointment containing 
menthol-methyl salicylic acid may be 
rubbed in and the part kept covered 
When the acute tenderness is lessen- 
ing, gentle manual massage for a few 
minutes twice a day is useful, or 
the mechanical form of massage, by 
vibratory movement, is very soothing 
In the more chronic forms the in- 
ternal administration of iodide of 
potassium and the local application 
of Imimentum belladonnas cum chlo- 
roformo, with frequently repeated 
massage, are called for If the affec- 
tion IS obstinate, radiant heat may 
be employed and the best form is 
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that derived from an electric lamp 
of 1 to SOO volts Care, however, 
must be taken in its use, as the skin 
IS easily scorched Tubby (Pract, 
Jan, 1912) 

Gwilym G Davis, 
Philadelphia 

MUSK. — Musk (moschus) is the dried 
secretion from the preputial follicles of 
Moschus moschiferus 
Musk IS very frequently adulterated 
A good quality of musk, picked and 
trimmed, is valued at $480 per kilogram 
(Roure-Bertrand) It occurs as irregular, 
brownish grams contained in an oval sac 
about 2 inches in diameter, smooth on one 
side, and covered on the other (outer) 
side with bnstle-like hairs arranged con- 
centrically around a central orifice Each 
sac contains from 10 to 40 Gm of musk 
The odor of musk is most penetrating, 
causing nausea m some individuals, and 
even headache and spasm in especially 
sensitne subjects 

PREPARATIONS AND DOSE — 
Moschus, U S P (musk), of which from 
SO to 75 per cent is soluble in water, 
forming a deep-brown, faintly acid, and 
strongly odorous solution Dose, 2 to 5 
grains (0 12 to 0 3 Gm ) by mouth, in pill 
or emulsion, or 20 grains (13 Gm ) when 
given in starch water by the rectum 
Tinctura moscht, U S P (tincture of 
musk), IS made by triturating 5 parts of 
musk with 45 parts of water, allowing to 
stand twenty-four hours, adding 45 parts 
of alcohol, macerating the mixture for 
SIX days, with occasional shaking, filtering 
and making up with diluted alcohol to 100 
parts Dose, to 1 fluidram (2 to 4 c c ) 
PHYSIOLOGICAL ACTION — Musk 
seems to possess a peculiar action in the 
relief of collapse and general vital de- 
pression It IS also considered to act, 
under certain circumstances, as a nervous 
sedative How these effects are produced 
IS hardly explained by the data at hand, 
no careful and modern investigation of 
the physiological action of pure musk 
having been made 

THERAPEUTICS — Musk has been 
thought useful as a stimulant and anti- 
spasmodic, especially where trismus or 
other spasmodic conditions complicate 


acute febnie disorders When the strength 
of the patient is failing and there are 
manifest such symptoms as singultus ten- 
dinum, muttering delirium, etc , rectal 
injections of musk, 10 grains (065 Gm ) 
to a pint (SOO c c ) of starch w ater have 
been recommended Crookshank specifies 
that musk is of benefit in acute infection 
where the symptoms are due to the in- 
tense action of toxins on the central nerv- 
ous system, death appearing likely from 
their action on the medulla In pneu- 
monia musk was often employed by 
Trousseau to sustain the patient through 
the critical period 

In spasmodic disorders, such as hic- 
cough and laryngismus stndulus, m the 
persistent spasmodic cough that follows 
pertussis, and in flatulence musk em- 
ployed in the form of the tincture ap- 
pears to have shown at times remedial 
power According to Eisner, musk in 
1-grain (006 Gm ) doses e\ery two hours, 
continued for several days, may prove 
useful in hiccough complicating pneu- 
monia W and S 

MUSTARD — Mustard, as emplo>ed 
in medicine, is the flour of the seeds 
of either white mustard (Smapis alba) 
or black mustard (Brassica nigra), both 
of which are official Their activity de- 
pends upon a \olatile oil, alhl isosul- 
phocyanide (isothiocyanate) [C3H5CNS], 
which, while not existing as such in the 
seed, ii> de\ eloped from the glucosid sim- 
grin (potassium m> ronate) through the 
agency of the terment mvrosin when 
mustard is moistened with water 

PREPARATIONS AND DOSE — 
Sinapis alba, U S P (white mustard), 
consists of yellowish, inodorous, mildly 
pungent and acrid seeds Dose, 2 drams 
(8 Gm) 

Stnapis nigra, U S P (black mustard), 
consists of deep-red-browm, sometimes 
gray-tinted seeds, with powerfully irri- 
tating odor on moistening, and a strongly 
pungent and acrid taste Dose, 2 drams 
(8 Gni ) 

Emplasfrum sinapis, U S P (mustard 
plaster), a uniform mixture of pow’-dered 
black mustard (deprived of its fixed oil) 
and a solution of rubber, spread on paper, 
cotton cloth, or other fabric When moist- 
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ened thoroughly with tepid water and ap- 
plied to the skin, it produces decided 
warmth and reddening of the skin within 
five minutes 

Oleum sinapis volatile^ U S P (volatile 
oil of mustard), is obtained from black 
mustard by maceration and distillation, 
and yields not less than 92 per cent of 
allyl isosulphocyanate It is colorless or 
pale yellow, limpid, has an extremely pun- 
gent and acrid odor and taste, and is 
miscible with alcohol Dose, Ys minim 
(0 008 cc) 

PHYSIOLOGICAL ACTION— Oil of 
mustard diffuses readily in the tissues, 
and IS therefore capable of causing a 
deep-seated irritation without actually 
destroying the more superficial skin 
strata The liberation of the oil from 
mustard is rather slow, and it should 
therefore be removed from the skin some- 
what before the required degree of local 
irritation has been secured 
UNTOWARD EFFECTS AND POI- 
SONING — Mustard burns or irritations 
are slow in healing A mixture of lime 
water and olive oil in equal parts will 
hasten resolution 

Kolb reports the case of a woman who 
had taken 6 teaspoonfuls of mustard in- 
ternally for stomach pains The next day 
she was unconscious, cyanotic, with small, 
irregular pul^e (116) and contracted 
pupils Respiration was almost arrested 
— only 3 or 4 to the minute — and of the 
Cheyne-Stokes type The urine drawn by 
catheter was scanty and contained S per 
cent of sugar and a trace of albumin 
On the following day the patient was 
well, except for an intense general itching 
of the skin 

THERAPEUTICS —As an emetic, 
mustard — 1 dessertspoonful stirred into 
a glass of water — is used when, as in 
cases of poisoning, rapid emesis is re- 
quired 

As a rubefacient and counterirritant, 
mustard is useful, mixed with flour or 
some other inert substance to limit its 
irritating action m myalgia, neuralgia, 
sciatica, inflamed joints, cohc, pain in the 
chest in pulmonary tuberculosis, etc A 
mixture of 1 part of mustard (English) 
to 4 of flour for adults, and of 1 to 6 for 
children and women with delicate skins, 


generally proves sufficiently irritating 
The mixture should be made into a rather 
thin paste with cool (not hot) water, vine- 
gar, or white of egg, and spread evenly be- 
tween two layers of muslin The official 
mustard paper is a convenient substitute, 
but It IS too strong for children It is 
usually left m contact for one-quarter to 
one hour To render the action milder, 
linen may be interposed between the skin 
and plaster 

Mustard may be used for the relief of 
pain ir> headaches of all kinds, and in 
gastric disorders mustard applied m a 
paste over the organ, just below the end 
of the sternum 

Mustard foot-baths are useful in the 
incipient stage of a great variety of dis- 
orders, while mustard sitz-baths are help- 
ful in delayed menstruation The latter 
baths, however, should not be made 
strong, the delicate mucous membrane of 
the vulva being easily irritated In pul- 
monary edema complicating pneumonia a 
hot mustard foot-bath is recommended 
Troublesome cough in epidemic influenza, 
croupous pneumoma, exudative pleurisy, 
pulmonary tuberculosis, and acute bron- 
chitis is greatly benefited by the external 
use of mustard In adults the mustard 
may be mixed with an equal amount of 
wheat flour or other meal, in children the 
dilution should be greater Plasters may 
be placed on the chest and back alter- 
nately Relief from cough in pulmonary 
tuberculosis is, in some cases, procured 
by the application of a mustard plaster 
over the trachea or bronchi (King) 
In pneumonia, influenza, and acute bron- 
chitis a mustard plaster was found by 
Gorodtzoff a good substitute for mor- 
phine or other narcotics 

Heubner considers the mustard pack to 
exert a very useful revulsive effect in 
bronchopneumonia in children, dyspnea 
being relieved, cough lessened, and the 
work of the heart facilitated He wrings 
out a large cloth from a mixture made by 
stirring 2 handfuls of mustard m a quart 
of hot water, and envelops the child to 
the neck in it for twenty minutes A 
simple warm-water pack is then sub- 
stituted for two or three hours Sweating 
having occurred, a lukewarm bath, fol- 
lowed by a cool shower, is given, and the 
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child left quiet in bed for twelve hours 
The interval between successn e mustard 
packs should not be less than twenty-four 
hours \V and S 

MYALGIA See Rheumatism, 
Muscular 

MYASTHENIA GRAVIS See 

Muscles, Diseases of 

MYASTHENIA PSEUDOPAR- 
ALYTICA. See Muscles, Diseases 

OF 

MYCOSIS FUNGOIDES -defi- 
nition — M ycosis fungoides (granuloma 
fungoides, inflammatory neoplasms, Ijmpho- 
dermia perniciosa, multiple sarcoma cutis, 
sarcomatosis generalis, Alibert’s disease) 
IS a chronic, progressive, malignant skin 
affection, characterized primarily by an 
eruption of an hrticanal, eczematoid, or 
lichenoid appearance and later by ulcer- 
ating fungoid tumors, and having a fatal 
termination 

SYMPTOMS — ^The primary manifesta- 
tions, or premycotic stage, may occur on 
any part of the body in the form of 
patches resembling those ot erythema, 
eczema, psoriasis, lichen, urticaria, or 
pityriasis rubra These lesions continue 
without much change for a period ranging 
from a few months to several 3 ears In 
the second (mycotic) stage the lesions are 
seen to be raised above the surface and 
have a glistening aspect and a deep-red 
color Papules as large as a pea develop, 
some of which disappear for a time, and 
then reappear They may disappear from 
one region entirely and fresh ones appear 
elsewhere on the body This stage may 
persist for months or years The lesions 
give rise to much pain and itching After 
a varying time well-marked tumors form, 
at first on the trunk, later on the extremi- 
ties, either from a coalescence of adjacent 
papules or by new formation, hemispheri- 
cal, oval, or irregular in outline, sometimes 
pedunculated, bright or dark red in color, 
and either hard or soft in consistency In 
this stage large patches of infiltration may 
be present The epidermis becomes 
thinned and glistening Tumors may be 
observed in different phases of evolution 
or retrogression Some undergo resolution 
and are absorbed, others ulcerate and 


form a fungous mass During the pro- 
gresbion of the diseabc the tumors may 
de\eIop all o\er the bod>, and ma> in- 
volve mucous membranes, appearing upon 
the tongue, palate, and lar>nx In this 
stage the pain and itching usually dimm- 
ish, but painless enlargement of the 
lymphatic glands appears 

Though the general health may remain 
unaffected for a long time, a condition of 
marasmus de\eIops and the patient dies 
from an attack of diarrhea, from pul- 
monary complications, or from septic in- 
fection The disease is fortunately a rare 
one, and it almost always has a fatal 
termination 

DIAGNOSIS — Clinically, mycosis fun- 
goides, in the earl> stage, stimulates the 
\ anous affections already mentioned 
From the common forms of erythema it 
may be distinguished by the sharply de- 
fined limit of its patches From eczema 
it ma3 be differentiated by the persistence 
of Its lesions From psoriasis it differs 
in the unusual location and unusual 
chronicit^’' of its lesions While the e\olu- 
tion, retrogieasion, and fungous appear- 
ance ot the tumors would indicate this 
disease, the new growths themselves 
might be confounded with sarcoma, but 
It mu&t be recollected that in sarcoma the 
I3 mphatic glands do not suffer enlarge- 
ment, nor do the neoplasms often dis- 
appear by resolution 

Histologicall3, m3cosis fungoides may 
be confounded with the granulomata of 
tubercle and S3phili5), the sarcomata, and 
the leukemic and pseudoleukemic growths 
of the skin It resembles s>philis in 
man3 particulars It differs from cutane- 
ous tuberculosis in that giant cells with 
central caseous degeneration do not occur 
In the skin lesions of leukemia the vessels 
of the cutis are affected with marked 
edema and there is active diapedesis ^rom 
them, with subsequent infiltration of the 
''djacent cutis VMth leucoc3tes, simply a 
leucoc3tic infiltration without marked 
fixed-cell proliferation, mitosis, or im 
perfect giant-cell formation, as is seen in 
mycosis fungoides Pseudoleukemia cutis 
resembles S3philitic granuloma more than 
m3cosis fungoides 

ETIOLOGY AND PATHOLOGY — 

Mycosis fungoides is believed to be an 
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infectious granuloma, probably due to a 
microparasite (Schamberg) Galloway and 
Macleod ha\ e found that in the pre- 
fungoid stage there is a connective- 
tiss^^e-cell proliferation around the blood- 
vessels of the subpapillary and papil- 
lary layers, the hair follicles, sebaceous 
glands, coil ducts, and occasionally the 
coil glands, and forming foci inde 
pendent of these structures among the 
connective-tissue bundles In the epider- 
mis active mitosis of the prickle cells and 
downgrowth of the interepithelial proc- 
esses were noted, also nests of corium 
tissue in the mucous layer and interepi- 
thelial edema going on to the formation 
of reticular spaces To the tumor stage 
the cell proliferation increases, and the 
cells show a marked tendency to break 
down, shown by the crenation, irregu- 
larity and fragmentation of the cells 
The gianuloma encroaches on the down- 
growing epithelium, flattens it out, spreads 
up to the surface, and is co\ ered only by 
a la> cr of the stratum corneum 

TREATMENT —The itching of the 
early stage is to be relieved by applica- 
tions of antipruritic remedies in proper 
dilution Pain may require the use of 
morphine 

Arsenic, hypoclermicall> , has been found 
benehcial l)y Kobner ihc gener il con- 
dition should be kept IS fuorilflc as 
possible through administration of tomes 
and good food 

Local ipplic itions ot ichthyol, pyro- 
gallol, resorcinol, camphorated naphthol, 
and injections of phenol ha\c been used 
Ihc ulcers arc best dressed with anti- 
septics, such as iodoform, acetanilide, 
lodol, europhen, thymol iodide, bismuth 
subiod^de, etc Cle mimes s of the entire 
skin surface should be maintained Per- 
sistent purgation was apparently the cause 
of recovery in 1 of Crocker’s cases 

The most efficient remedy is the X-ray, 
it IS most effective when applied early in 
the disease, m the later stages it appar- 
ently merely controls the process during 
the time of its use The itching is often 
greatly relieved by it 

Rapid disappearance of the lesions under 
the rays has been known to induce a pro- 
nounced toxemia, apparently responsible 
for death in one of C J White’s cases. 


careful attention to dosage is therefore 
required 

Experiments showing that the 
Streptococcus mycosis fung aides is very 
vulnerable to ethylhydrocupreme, an 
injection of which within six hours 
will save an animal infected with 10 
times the fatal dose In case of re- 
intection after eight or nine days the 
animals frequently survived, showing 
that a certain degree of immunity 
had developed R Levy (Berl klin 
Woch, Dec 30, 1912) W 

MYELITIS See Spinal Coed, 
Disevses of 

MYOCARDITIS See Heart 
AND Pericardium, Diseases of 

MYOMA See Ovaries and Fal- 
LOPTVN Tubes, and Uterus 

MYOPIA — This term is applied 
to the partial closure of the lids to 
render vision less indistinct, by narrow- 
ing the circles of diffusion on the letina 
an action of which myopes geneially 
leain the benefit 

DEFINITION — That eiror of re- 
fraction in which the piincipal focus of 
the dioptiic surfaces lies m front of the 
retina Rays paiallel when they enter 
the eye come to a focus in the vitreous, 
and diveige again, forming a circle of 
diffusion upon the retina The eye is 
too long anteioposteiiorly, as com- 
paied with the cuive of its sui faces 

SYMPTOMS — The elongation of 
the eyeball may be part of its general 
enlargement in all directions, and in any 
case makes the front of the eye promi- 
nent, so that it looks large In high 
myopia this elongation is very evident 
when the eye is turned strongly toward 
the nose The pupil is often large and 
the anterior chamber deep The ex- 
pression of the patient is likely to be 
rather vacant He is unable to* perceive 
much of the facial expression of others. 
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and hence does not learn to respond to 
It by facial movements of his own All 
distant vision is indistinct, the myopic 
child, therefore, is at a disadvantage in 
many games, and is inclined toward 
reading and other amusements requiring 
only distinctness of near vision The 
constant effort to bnng the eyes near to 
the object looked at is likely to cause an 
habitual stoop 

Myopia of high degree is mostly at- 
tended by divergent strabismus The 
elongation of the eyeball makes it very 
much harder to turn in its socket, and 
the limiting of the range of distinct 
vision to a near point compels the myope 
to converge his eyes to a greater extent 
and to converge them more constantly 
than if normal As the myopia in- 
creases, this need and difficulty of con- 
vergence increases, until the effort 
becomes too great to be habitually sus- 
tained, binocular vision is given up, and 
the worse eye allowed to squint The 
process of elongation of the eyeball is, 
in the vast majoiity of cases, distinctly 
pathological and attended by changes in 
the coats of the eye, especially by dis- 
turbance and atrophy of the choroid in 
a crescentic area at the temporal side of 
the optic disk the so-called myopic 
crescent In high myopia the vitreous 
humor usually shows opacities and may 
be abnormally fluid, the crystalline lens 
IS liable to become partly opaque, and 
the retina often becomes detached Dis- 
tant vision IS always worse than near 
vision , but the latter may also be very 
imperfect Headache is not usually 
present But excessive efforts of con- 
veigence may give rise to headache, 
vertigo, or the inflammatory symptoms 
of eye-strain 

DIAGNOSIS —Myopia is recog- 
nized and measured by the improve- 
ment of vision by concave lenses, the 


weakest lens giMng the best distant 
vision being the measure of the myopia , 
the blurred image m the direct method 
of ophthalmoscopical examination, 
rendered clear b\ a conca\e lens which 
corrects the m\opia, and the re%ersal 
of mo\ement b\ skiascopj, the distance 
of the point of re\ersal from the eye 
being the focal distance of the correct- 
ing lens 

ETIOLOGY, PATHOLOGY, 
AND VARIETIES — ^M\ opia may be 
due to excesfeue cur\ature of the cor^ 
nea, or crjstalline lens, — m\opm of 
ciuzatmt , — or to an increase of re- 
fractne power in the lens substance, — 
index myopia, but the great majority 
of cases are due to elongation of the 
e> eball , — a \ lal myopia M\ opia is often 
observed temporanh for a few weeks 
or months after an attack of iritis 
or indocjchtis — inflammatoiy myopia 
This last IS probablj due to alteration of 
curvature in the lens, although an 
alteration of index has been suggested 
Prior to senile or diabetic cataract 
mv opia maj dev elop probablv bv 
increased refractiv e index ot the 
lens nucleus, or diminished index of 
lefraction in the lens cortex This 
change enables old people who have 
previoush required convex lenses to 
read without them, and is therefore 
called ‘ second sight ” It is but a tem- 
porary benefit, and not an unmixed 
good " To the extent that near v ision is 
gained distant v ision is lost, and both 
are low ered bj the haziness of the crys- 
talline lens 

The mass of cases ot myopia develop 
in eyes, not mvopic at birth, from ex- 
cessive strain of near-seeing Heredity, 
bad hygienic surroundings, and im- 
paired general health are predisposing 
causes But the efficient exciting cause 
IS excessive near work for the eyes 
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During near vision the e 3 re muscles 
are actively inneivated, and the eyeball 
compressed laterally between them, so 
that there is a constant tendency to 
force it to elongate The condition of 
congestion of the choroid and inflam- 
matory softening of the sclera, that de- 
velops under excessive use of the eyes 
for near work, causes the sclera to give 
before the intraocular pressure, and 
permanent change in the shape of the 
eyeball results ^\s myopia increases, 
distant vision becomes less peifect, the 
range of clear vision moie restricted, 
the efforts of convergence of the eyes 
greater and more constant, and at the 
same time the sclera is thinned by dis- 
tention and less able to withstand the 
pressure of its contents In this way 
the myopia tends to go from bad to 
w'’0ise, becomes p} ogi cssi<. e and when 
this piogiess has become so gicat 
that it cannot be checked it is said to 
be malignant myopia 

The idea has sometimes been enter- 
tained that use of the accommodation 
tended to incitase mjopia by increasing 
the intraocular tension, but this is 
directly disproved by both clinical and 
expel imental studies of the subject 
Many hypotheses have been advanced 
legarding myopia without any sufficient 
basis of facts, namely that hciedity 
acted by determining the propoitions of 
the cranium oi the shape of the orbits, 
or that a special diathetic or vascular 
condition was the chief determining 
factor in the case Recently Levinsohn 
has suggested that gravity causes elon- 
gation of the eyeball when stooping for- 
ward This view he suppoited by ex- 
periments on monkeys, which were 
suspended with the head downward 
until myopia seemed to result The 
large number of myopic eyes that also 
exhibit considerable astigmatism make 


It probable that strain of the eyes from 
astigmatism, causing choroidal disturb- 
ance and scleial softening, is an im- 
portant factor in many cases 

TREATMENT —Myopia should 
be coi’-ected by concave lenses, which 
should be worn constantly For 
>oung persons the exact optical cor- 
rection should be worn all the time, 
although m raie cases it may be bet- 
ter to use a weaker lens foi a time 
for neai work Piesbyopes will al- 
w'^ays requiie, foi neai seeing, a lens 
sufficiently weaker to make up for 
their piesbyopia The correcting lens 
gives the myope distinct vision and the 
visual range of the emmetiopic eye, 
and places the check of accommodative 
effoit upon the tendency to excessive 
convergence Collecting lenses may be 
unsuitable for those cases in which bi- 
noculai vision, and therefoie strain of 
(onveigence, have previously been given 
up, oi wheie the vision is so impeifect, 
or the minifying effect of the correcting 
lenses so great, that objects will still be 
held close to the e>e to gam the benefit 
of Liigei retinal images 

Ihe incomplete coriection of myopia, 
unless the glasses aie so weak as to be 
of no mateiial benefit, is extremely dan- 
geious lly looking through such lenses 
obliquely the myope soon finds that he 
can see farthei and more distinctly than 
by looking squaiely through them, and 
he soon falls into the habit of look- 
ing obliquely By looking obliquely 
through a lens the pencil of rays re- 
ceived by the eye is rendered astigmatic, 
and the evils of high uncorrected astig- 
matism are thus entailed When the 
full correction for the myopia is worn, 
looking obliquely through the lenses 
makes vision worse and is instinct- 
ively avoided 

The wearing of correcting lenses en- 
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ables the myope to reduce his efforts of 
convergence to nearer the normal But 
there still remains the increased diffi- 
culty of turning an elongated eye m its 
socket To help still farther, the 
amount of near work required of such 
eyes must be Imuted, and surrounded 
with the most favorable conditions, in- 
cluding the use of the best illumma- 
tion and a correct posture, with fre- 
quent interruptions during which the 
eyes are permitted to rest on distant 
objects These precautions are of 
the greatest importance during child- 
hood and adolescence, when myopia 
begins and shows the most general 
tendency to increase 

Operation — ^The surgical treatment 
of myopia by removal of the crystal- 
Ime lens is appropriate for a few cases 
of very high degree — 15 D and up- 
ward — in which correcting lenses give 
unsatisfactory results although the 
eyes are capable of good vision In 
children the removal is to be effected 
by a small discission of the lens, re- 
peated several times, if necessary, un- 
til the absorption of the lens substance 
leaves a clear pupil In adults the 
lens may be extracted after a prelimi- 
nary small discission to render it 
opaque The operation is quite as 
formidable and dangerous as that of 
the removal of the opaque lens, — 
cataract (See Volume II ) The re- 
moval of the crystalline will gener- 
ally correct about 18 D of myopia, 
and the higher the myopia, unless it 
be due to increased curvature of the 
cornea, the greater will be the effect 
of the operation The removal of the 
crystalline also gives a larger retinal 
image than can be obtained through 
concave correcting lenses, with a cor- 
respondingly superior acuteness of 
vision In cases suitable for this 


operation such improvement should 
amount to 50 or 60 per cent After 
removal of the crystalline, although 
the patient is much less dependent 
on his glasses, they will still be neces- 
sary to secure the best vision, and 
different lenses will be required for near 
and far seeing, on account of the loss 
of all power of accommodation 

Edward J \ckson, 
Denver, Colo 

MYOSITIS. See Muscles, Dis- 
eases OF 

MYRRH (myrrha) is a gum-resin 
obtained from Commiphora myrrha It is 
official m all pharmacopeias Official 
mj rrh is collected by the Somalis in 
northeastern Africa, partly from natural 
hbsures and partly from incisions made for 
the purpose It is first yellowish white, 
but as it hardens it becomes darker and 
finally of a reddish-brown color It oc 
curs in irregular, more or less rounded 
nodules or tears, from 2 5 to 10 cm (1 
to 4 inches) in diameter It contains 
from 2 to 5 per cent of a volatile oil, 
which imparts to it its characteristic odor 
A resin constitutes from 25 to SO per cent 
of mjrrh The remainder is largely gum 

PREPARATIONS AND DOSE — 
Alvrrha, U S P (m>rrh), forms a 
brownish emulsion when triturated with 
water Dose, grains (0 5 Gm ) 

Tinctuia myirhiE, U S P (tincture of 
myrrh), is a 20 per cent preparation 
Dose, IS minims (1 c c ) 

Myrrh is also contained in the follow- 
ing compound preparations — 

Ptlulm 1 het composite, U S P Dose, 
2 pills 

Pilulas aloes et mjrrhae, N F Dose 
2 pills 

Tinctura aloes et mjrrhse, N F Dose, 
1 fluidram (4 c c ) 

Mistura fern composita, N F (Grif- 
fith’s mixture) Dose, 4 fluidrams (16 
c c ) 

Tinctura capsici et myrrhse, N F (hot 
drops) Dose, Yz fluidram (2 c c ) 

Tinctura antipenodica, N F (Warburg’s 
tincture) Dose, 4 fluidrams (16 c c ) 
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THERAPEUTICS —Myrrh has astrin- 
gent, carminative, antiseptic, and possibly 
emmenagogue and expectorant properties 
Locally, the tincture of myrrh, as such 
or diluted, is a useful application to 
spongy gums, in aphthous stomatitis, and 
to indolent ulcers It has been used in- 
ternally, with asserted benefit, in the later 
stages of bronchitis, in chrome cystitis. 


and in the leucorrhea of chronic metritis 
In scurvy the administration of teaspoon- 
ful doses of tincture of myrrh mixed in 
with some astringent infusion or decoction 
has been recommended W and S 

MYXEDEMA OR PROGRES- 
SIVE HYPOTHYROIDIA See 

Thyroid Gland, Diseases of 


N 


NAILS, DISEASES AND INJU- 
RIES OF THE. — Besides the implica- 
tion of the nail in general morbid proc- 
esses — such as syphilis, neuritis, leprosy, 
etc — there are several strictly local dis- 
eases that require special notice 

ATROPHY 

Atrophy of the nail (atrophia unguium, 
onychatrophia), either congenital or ac- 
quired, is characterized by a decrease in 
size or thickness, splitting, crumbling, 
softening, and discoloration In the con- 
genital form the nails may be absent, 
distorted, or defective Acquired atrophy 
may be caused by any general or local 
disturbance affecting the matrix, as trau- 
matism, syphilis, fevers, etc The nail 
may become smaller and thinner, flexible 
and easily broken, or soft, granular, and 
present a worm-eaten appearance The 
surface of the nail may be smooth and 
normal in appearance, or may be dis- 
colored, opaque, or yellow and fissured 

The white spots often observed on the 
nails (leuconychia) are an indication of 
subnormal vital energy, the result, often, 
of exhausting disease, dissipation, sexual 
excesses, overwork, or worry 

TREATMENT — The first indication is 
to remove the cause if possible If the 
diseased nails are painful or interfere with 
the patient’s work, the use of soothing 
ointments, and the application of wax, 
gum, or flexible collodion on the nails as 
a protective covering, will afford relief 
The subsequent' use of oils and ointments 
applied over the nails will improve this 
condition 

If this prove insufficient, acid nitrate o£ 
mercury must be used after anesthetizing 


the parts with a 10 per cent solution of 
cocaine Such an application may also 
be rendered painless, according to Ran- 
dolph, by saturating nitnc acid with the 
cocaine hydrochloride 

The nail groove may be excised and the 
matrix scraped, or the nail may be re- 
moved and the remaining ulcer dressed 
with powdered lead nitrate, iodoform, 
lodol, thymol, iodine, anstol, or europhen 
— constitutional treatment is demanded in 
all cases 

HYPERTROPHY 

This affection (hypertrophia unguium, 
onychauxis), usually ascribed to pressure, 
IS characterized by an increase in the 
length, breadth, or thickness of the nail, 
and may be either congenital or acquired, 
idiopathic or symptomatic (as in eczema, 
psoriasis, syphilis, ichthyosis, etc ) There 
may be simple enlargements, without 
change in quality or texture, or there may 
be structural changes, the nail becoming 
roughened, furrowed, or opaque, and in 
some cases of a yellowish-brown or black 
color 

If the growth is lateral, inflammation of 
the surrounding tissues {paronychia) may 
ensue, or it may cause inflammation of 
the matrix {onychia) When the nails 
become curved and claw-like the condi 
tion is called onychogryphosis 

Though the growth is very gradual, 
pressure upon the underlying tissues 
causes local disorders, especially if the 
nail cracks, when painful inflammatory 
symptoms follow It produces heat and 
discomfort when affecting the feet, shoes 
being worn with difficulty When the 
nails of the hands are the seat of the 
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hypertrophy it constitutes quite a de- 
formity 

TREATMENT — The overgrowth 
should be filed down or sawed In other 
words, measures tending to give the nail 
Its normal shape should be resorted to 
All complications are of the nature of 
those attending the so-called “ingrowing 
toe-nail,” and the treatment given for the 
latter condition (see below) is also appli- 
cable 

NUTRITIVE ALTERATIONS 
CAUSED BY DISEASE 
ECZEMA 

Eczema produces the most frequent ex- 
amples of nail disease The changes may 
occur on the nail walls, matrix bed, and 
plate, and are brought about by the etio- 
logical factors of the primary disease 
Generally appearing after the age of 20, 
it continues throughout adult life 

In the acute form the nail walls are red 
and swollen, the plate becomes more 
convex, rough, lusterless and discolored, 
and soft spots occur in it, which become 
minute punctate depressions Pam is felt 
in the bed 

In the subacute and chronic forms the 
nail may be the seat of transverse de- 
pressions or ridges, vertical ridges, hyper- 
keratosis of the bed, with increase in the 
convexity of the plate and, later, a dis- 
appearance of the granular detritus, and 
thinning of the plate with increased brittle- 
ness, exfoliation of the surface cells of 
the plate, leuconychia, or final loss of the 
nail A deep transverse furrow may re- 
sult, if the matrix is affected 
TRAUMA OR FELON 
When the matrix is unaffected by these 
accidents, or when they are slight, the 
nail-changes are insignificant When the 
matrix is involved a permanent change 
occurs that is indefinitely reproduced 
These constant deformities are transverse 
depressions, vertical ridges, hyperkera- 
tosis subungualis and its sequelae, and dis- 
coloration Less often the changes are 
round punctate depressions, atrophy, ex- 
foliation of plate surface, increased con- 
vexity, brittleness, opacity, koilonychia 
(spoon-nail), gryphosis, leuconychia, trans- 
verse ridges, vertical depressions, invasion 
of air into the plate, and subsequent 
crumbling or entire loss of the nail 


PARONYCHIA 

This IS an inflammation of the tissues 
around the matrix and occurs usually in 
washwomen or scrubwomen and in those 
■who subject their fingers to constant irri- 
tation In these cases the nail becomes 
discolored and the seat of transverse de- 
pressions and hyperkeratosis subungualis, 
there is a lifting of the plate which 
allows the keratosic granules to leave the 
bed, lea\ing a fiat, horny floor covered by 
a thin, dome-shaped roof Although 
these alterations are the usual ones, any 
of those produced by eczema may occur 

TREATMENT — \ pledget of cotton 
should be packed in between the nail and 
the soft parts, the imbedded portion of 
the nail ha\ing been previously excised. 

PSORIASIS 

While psoriasis of the nails does not 
present itself as often as eczema, involve- 
ment of the nails in cases of cutaneous 
psoriasis is more frequent It occurs 
most frequently m men between 20 and 
40 Unna and Heller observed that round 
punctate depressions in the plate were 
pathognomonic of psoriasis, to which 
opinion C J White, of Boston, takes ex- 
ception, as he has found these lesions in 
27 cases of eczema of the nails Accord- 
ing to White, the most frequent (57 per 
cent ) lesion is hyperkeratosis of the bed, 
with its subsequent changes Discolora 
tion, varying from yellow to dark brown, 
and transverse depressions occur in about 
38 per cent of the cases Less frequently 
found are simple hyperkeratosis subun- 
gualis, brittleness of the plate, thinning, 
opacity, vertical ridges, exfoliation, in- 
creased convexity, total loss of nail, 
broken nail, koilonychia, loss of luster, 
trans\erse ndges, and \ertical depres- 
sions (C J White) The psonasic papules 
form on the bed, raitie up the plate, and 
allow the air to enter the plate cells, pro- 
ducing opacity and discoloration 

DERMATITIS PROFESSIONALIS 

These cases are due to some noxious 
occupation, or an accidental poisoning of 
the skin White noted the presence of 
koilonychia m 40 per cent of his cases 
and mentions as other changes round 
punctate depressions, discoloration, trans- 
verse depressions, vertical ridges, and 
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hyperkeratosis subungualis, with its se- 
quelae 

SYPHILIS 

This IS not a common affection of the 
nails When the nail wall is the seat of 
primary chancre, a series of parallel trans- 
verse depressions, with or without dis- 
coloration, develops, or the plate may 
ulcerate and drop off 

In the secondary stage the disease may 
be characterized by the formation of a 
papule on the bed, or by a general, moist 
elevation of the nail 
The tertiary lesion is usually a dry one, 
white punctate depressions form in verti- 
cal series at the root of the nail and there 
is hyperkeratosis of the bed or a thick- 
ened, yellow, crumbling plate 
TINEA TRICHOPHYTINA 
This condition (onychomycosis, ring- 
worm of the nails) is a very rare one It 
is caused by Tinea megalosporon, and ap- 
pears first at the distal portion of the 
nail, gradually spreading backward The 
megalosporon first attacks thjs bed, pro- 
ducing opacity and a discoloration of the 
plate, at first whitish yellow, later brown, 
or even black With the progressive 
darkening color the bed becomes increas- 
ingly hyperkeratosic, the plate is raised 
more and more from the bed and exhibits 
transverse depressions or elevations, or 
vertical ridges, the plate becomes rough- 
ened upon the surface, exfoliates, atro- 
phies or splits, and becomes loosened 
Chronicity marks this disease Under 
proper treatment two years are necessary 
for its cure, while, untreated, it may en- 
dure actively for thirty years Ringworm 
elsewhere on the body may aid in the 
diagnosis which is otherwise difficult 
TREATMENT — Soften the nail with 
a solution of potassium hydroxide, re- 
move as much of the diseased portion as 
possible, and keep the remainder covered 
with a 10 or 20 per cent ointment of 
mercury oleate until the entire diseased 
area exfoliates or is replaced by new and 
healthy growths Solutions of mercury 
bichloride, and of creosote, and the oleates 
of copper and tin are also useful (Shoe- 
maker) 

TINEA FAVOSA 

This affection (tinea favosa unguium, 
onychomycosis favosa), though rare, is 


more common than ringworm, and its 
appearance is similar to the latter It is 
caused by Achonon schonleimi, which at- 
tacks the distal end of the bed and causes 
an opacity and discoloration of the plate 
As in ringworm, the hyperkeratosis 
spreads backward, and the plate, raised 
from Its bed, becomes increasingly darker, 
even black, and transverse depressions or 
ridges appear on its surface When the 
plate is attacked it assumes a honey- 
combed appearance, leading on to crum- 
bling, splitting, and final exfoliation of the 
nail This affection in its course and 
treatment resembles that of ringworm 
NUTRITIVE ALTERATIONS IN 
OTHER DISEASES 

The pallor of the nails in anemia and 
chlorosis, their lack of luster in syphilis 
and gout, the subungual hemorrhages in 
scurvy, and the subungual ecchymoses in 
diabetes, the development of furrows, 
fissures, and ridges in chlorosis, Morvan’s 
disease, cyclical insanity, rheumatism, ty- 
phus, typhoid, and relapsing fevers, and 
after seasickness, nervous exhaustion, and 
scrofulosis, the shedding of nails in dia- 
betes, locomotor ataxia, alopecia, hysteria, 
fevers, and small-pox, the talon-like nails 
of Morvan's disease, the hypertrophied 
nails of acromegaly, the enlarged, horny 
nails of scrofula, and the thick, curved, 
clubbed nails of tuberculosis are well- 
known conditions 
CONTUSION 

Contusion of a nail by a blow, a com- 
pression, etc , is a common occurrence 
Unless sufficient to cause destruction of 
the matrix, the result of such an injury 
IS usually slight, the acute pain quickly 
disappearing, in some cases a subungual 
hematoma is formed When, however, 
the traumatism is serious and the nail is 
torn off, severe suffering is induced, which 
may persist a long time Again, infection 
may occur, leading to inflammation and 
suppuration 

TREATMENT — Slight cases of con- 
tusion require no treatment After a few 
minutes the pain generally decreases, 
then ceases, and the ecchymosis that 
shows through the nail is generally elim- 
inated through the growth of the nail 

In severe cases the finger or toe should 
be immersed in a hot saturated solution 
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of borax, then dressed with iodoform or 
orthoform xf pain continues The dress- 
ing" should be changed every day where 
a toe IS the seat of injury If the nail is 
partly torn off, it should be carefully 
cleansed along with the underlying tissue, 
replaced, and retained with a bandage 
applied over the dressing 
ONYCHIA 

This is an inflammatory disorder of the 
matrix of the nail, popularly called a 
run-around, which may follow an injury 
such as that first described or the intro- 
duction between the nail and the under- 
lying tissues of infectious matter, along 
with a foreign body (a thorn, a splinter, 
etc ) The finger-tip becomes warm and 
congested, and severe pain is generally 
present An abscess is formed after a 
few days, the pus being evacuated through 
the aperture formed by the offending 
body If none such exists, the nail may 
become softened and perforated When 
the accumulation of pus is marked, there 
may be febrile and other symptoms de- 
noting general involvement 

In the vast majority of cases, however, 
the symptoms generally become less 
marked and involution soon follows, 
sometimes after the loss of the nail 
This IS always replaced, though not al- 
ways by as perfect a nail as the one shed 

TREATMENT — The treatment indi- 
cated IS by antiseptic methods that tend 
to destroy the infectious germs Hot- 
water baths — asi hot as can be borne — 
sometimes speedily arrest the process 
Alcohol acts in the same manner If a 
splinter or other infectious body have 
penetrated the tissues, the pus-cavity can 
usually be penetrated without pain with 
a hypodermic needle and washed out 
with a 1 SOOO mercury bichloride solu- 
tion Bathing the finger in such a solu- 
tion at frequent intervals, or, better still, 
leaving it therein an hour several times 
a day, sometimes arrests the infectious 
process early in its career Whenever 
there is imprisoned pus, it should be 
liberated by an incision and the cavity 
washed out, using a hypodermic syringe 
Incision into the flesh, according to Tou- 
sey, IS always radically wrong, even 
though the pus be nearly a dram (4 c c ) 
in amount The attachment of the cuticle 


to the dorsal or exposed surface of the 
nail should be separated by a tenotome 
to a sufficient extent to permit the escape 
of the pus and the introduction of a stick 
of silver nitrate to disinfect the sulcus 
With this treatment there is no disfigura- 
tion Hydrogen dioxide, diluted (1 part 
in 3), IS very effective in such cases 
MALIGNANT ONYCHIA 
This ig a complication of the disorder 
just outlined, which may occur in per- 
sons who are constitutionally weak or 
adynamic or in scrofulous or lymphatic 
children It usually affects the index 
finger, the thumb, or the big toe, and 
IS the active manifestation of a local 
ulcerative process in the matrix of the 
nail The latter becomes brownish or 
black, and is shed, leading underneath a 
granular fungous mass -which shows no 
tendency to heal The finger sometimes 
becomes enormously enlarged and dis- 
charges considerable fetid pus Necrosis 
of the bone of the phalanx involved 
occasionally follows 
TREATMENT — Proper active meas- 
ures usually prove promptly effective 
The nail should be removed with forceps 
Pam may be pre\ented by first injecting 
a 4 per cent solution of cocaine under 
the nail The parts are then dressed with 
iodoform A day or two later, after 
brushing the parts with a 4 per cent solu- 
tion ot cocaine, the ulcerating area is 
touched with silver nitrate, burnt alum, 
or tincture of chloride of iron This 
should be repeated, if need be, several 
times at two- or three- da> intervals 
INGROWING TOE-NAIL (LATERAL 
ONYCHIA) 

The term ‘‘ingrowing toe-naiF’ is ap- 
plied to a condition usually confined to 
the gieat toe, in which the edge of the 
nail (almost always the outer edge) is 
forced into the adjoining soft parts 
Swelling of +he latter being induced, 
they o\erlap the nail, the point or line 
of contact becoming the seat of ulceration 
and granulations It is u&uall> due to the 
pressure of tight shoes, and is therefore 
generally met with in young adults It 
IS also frequently encountered in soldiers 
as the result of prolonged marching with 
heavy accoutrements that increase the 
pressure upon the feet Lymphatic sub- 
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jects are more liable to it than others, 
and the affection is exceedingly persistent 
in them It often accompanies diabetes 
and may occur as a complication of febrile 
diseases of long duration, fractures and 
other processes tending to debilitate the 
organism, hyperidrosis, etc , but most fre- 
quently as a result of badly shaped shoes 

TREATMENT— In mild cases broad- 
toed shoes giving freedom to the toes, 
frequent ablutions, and finely powdered 
sodium borate (borax) or tannic acid ap- 
plied to the dressed tissues usually 
suffice for a cure The mere daily intro- 
duction of cotton under the lateral edge 
of the nail, by gradually raising the latter 
away from the soft parts, sometimes 
yields very satisfactory results Scraping 
the center of the nail until it is quite 
thin occasionally suffices to relieve the 
pressure 

In the great majority of cases the 
ulceration requires active measures be- 
sides a change of footwear The ulcer- 
ated tissues must first be relieved of their 
granulations This can easily be done by 
using tincture of ferric chloride, burnt 
alum, hydrogen dioxide, powdered lead 
nitrate, etc , after anesthetizing the parts 
with a 4 per cent solution of cocaine Or, 
they may be scraped with n curette or 
gently cauterized with the mitigated stick, 
zinc oxide, and silver nitrate This being 
done, a small piece of cotton wool 
covered with iodoform, lodol, or anstol 
IS gently inserted with a probe into the 
diseased cavity, the soft parts being 
raised away from the nail These meas- 
ures do not always procure a radical cure 
however, particularly if the patients again 
use narrow or short-tipped shoes In 
such cases surgical measures are prefer- 
able The Simplest of these is to anes- 
thetize the tissues — or the patient — and, 
after careful cleansing of the parts, to 
simply pare off the redundant tissues, 
granulations and all, on a level with the 
edge of the nail The nail-edge being 
then carefully trimmed, an iodoform 
dressing is applied Or, the diseased parts 
may be dissected out and a plastic union 
obtained by a few stitches 

Another method is to apply a warm 40 
per cent solution of liquor potassae to the 
portion of the nail to be removed After 


a few seconds the uppermost layer of the 
nail will be so soft that it can be scraped 
off with a piece of sharp-edged glass, the 
next layer is then moistened with the same 
solution and scraped off, this must be 
repeated until the remaining portion is as 
a thin sheet of paper, when it is seized 
with forceps, lifted from the underlying 
soft parts, and excised This operation, 
according to Purckhauer, is both painless 
and bloodless 

J L Andrews states that plaster ap- 
plied diagonally around the toe in such a 
manner that the soft parts shall be drawn 
away from the nail without direct pres- 
sure over the latter is sometimes efficient 
in ingrowing toe-nail 
The older surgeons recommended an 
evulsion of the nail, an operation per- 
formed by forcibly inserting a scissors 
under the nail in the mesial line, but this 
IS now condemned because the new nail 
IS generally a malformed one and hyper- 
trophy occasionally follows 
A number of other operations have been 
suggested Cottmg removes the soft 
parts, healthy and diseased, down to the 
margin of the nail This is curative in 
niin> ca^es Anger excises the diseased 
tissue and removes half of the nail Dowd 
does a simil ir operation, but, in addition, 
destroys the matrix and closes the wound 
with stitches M my good results follow 
these latter oper itions Keller splits the 
nail in the center thiough the matrix 
down to the bene and frees the matrix 
and lateral border of the nail by an in- 
cision down to the nail, about inch 
fiom the liteial borders and extending 
back beyond its base These lateral 
borders are freed, elevated, and earned 
out over the healthy tissue, and the matrix 
of the elevated portions is removed 
Van Meter excises a diamond-shaped 
piece of tissue, at the side of the toe, the 
incision being carried down to the peri- 
osteum, and closes the wound by suture 
This draws the overlapping exuberant 
granulation tissue away from the nail 
T L Deavor excises a V-shaped section 
from the root of the nail, m the center, 
turning back the soft parts m all direc- 
tions and exposing the limitations of the 
nail 1 he nail is removed, and, by cutting 
and scraping, the naul-bed and matrix are 
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cleared of all tissue down to the perios- 
teum \Y 

MYXEDEMA See Thyroid 
Gland, Diseases of 

NAPHTHALENE AND AL- 
LIED COMPOUNDS —Naphthalene 

(naphthalenum, naphthalm, white tar, tar- 
camphor, mineral camphor, “moth balls’) 
IS a hydrocarbon [CioHs] obtained from 
coal tar It occurs in white scales or pow- 
der, with a burning, aromatic taste 
It IS soluble in alcohol, chloroform, and 
ether, the fixed and volatile oils, and acetic 
acid, but it IS insoluble in water It 
melts at 175® F (79® C ), and volatilizes 
slowly at ordinary temperatures, more 
rapidly when heated When ignited it is 
consumed, leaving no residue, its \apor 
burns with a smoky flame It should not 
give any reaction on moistened blue 
litmus paper, and should dissolve in con- 
centrated sulphuric acid, when warmed 
gently, without color 

'DOS'E.— Naphthalenum, U S P VIII 
(naphthalene), may be given in doses of 2 
to IS grams (0 13 to 1 Gm ) m powder or in 
capsule The official average dose is 2 
grains 

PHYSIOLOGICAL ACTION — 

Locally, m the human subject, naphthalene 
temporarily irritates the mucous mem- 
branes, this effect becomes more marked 
when the drug is dissolved in oil or 
alcohol Naphthalene is an antiseptic, 
though, according to some, this property 
is less marked than in the case of its 
derivatives, alpha- and beta- naphthol 

Given experimentally in large amounts 
to the lower animals, naphthalene causes 
diarrhea and emaciation, the latter due 
either to disturbed gastrointestinal func- 
tioning or to the parenchymatous nephri- 
tis which IS soon also induced Peculiar 
changes in the eyes, including subretinal 
effusion, bright points or yellow plaques 
on the retina, atrophy of the optic ner\e, 
and progressi\e clouding of the lens, have 
been observed, and, according to V d 
Hoeve, prolonged use of the naphthols 
in man may cause an incipient retinal 
degeneration Being partly oxidized in 
the body, naphthalene appears in the unne 
as alpha- and beta- naphthol and naphtho 


quinone, all in combination with gly- 
curonic and sulphuric acids (Cushny) A 
brownish discoloration of the urine may 
result from the presence of these sub- 
stances and their derivatives 
UNTOWARD EFFECTS AND 
POISONING — Otte, after ingesting 8 
grains (0 5 Gm ) of naphthalene (subse- 
quently found pure on analysis), suffered 
from abdominal pain, diarrhea, tenesmus, 
protracted vomiting, sharp kidney pains, 
and slow pulse, continuing to be ill for 
fi\e da^s Though perhaps a case with 
unusual idiosyncrasy, thiS result imposes 
some degree of caution in the use of large 
doses An eruption simulating that of 
measles, and followed by desquamation, 
has also been obser\ed after the use of 
naphthalene 

THERAPEUTICS — The therapeutic 
\alue ot naphthalene depends upon its 
antiseptic and antiparasitic properties 

As intestinal antiseptic it has been used, 
m S-grain (03 Gm ) doses, with apparent 
benefit in typhoid fever (Wolff), in acute 
and chronic intestinal catarrh, in fer- 
mentative diarrhea, and in cholera It 
diminishes the actnity of the intestinal 
bacteria, as shown by C Sehrwald, who 
ad\ises its use in conjunction with 
calomel In dysentery 10 or IS grams (06 
to 1 Gm ) may be given m a warm decoc- 
tion of althea (marshmallow) by rectal 
injection In the summer diarrhea of 
children, % to 14 grain (0 01 to 0 015 Gm ) 
may be gnen e\ery two to four hours 

"Naphthalene in doses ot 3 to 10 grams 
(02 to 0 6 Gm ), combined with castor 
oil and disguised with a couple of drops 
of oil of bergamot, is useful in treating 
ascandes (Mirowitch) Seat-worms (Ojryw- 
7 IS vei miculans) can be well treated by 
the injection of 10 or IS grams (0 6 to 1 
Gm ) of naphthalene in 2 or 3 ounces (60 
to 90 c c ) of oil into the rectum Bosini 
e\en recommends the administration of 
22 grains (1 5 Gm ), after purgation, pref- 
erably with calomel Schmitz states 
the dose for children as ranging irom 214 
grains (0 IS Gm ) for a child IJ^ 
years old to 6 grams (04 Gm ) for 
one of 12 or 13 years He first gnes 
a purge, then 4 doses of naphthalene 
daily for two days, this is then repeated 
twice at weekly intervals For tape- 
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worm, IS grains (1 Gm ) should be given 
before eating, followed some hours later 
by a full dose of castor oil 

In pyelitis and cystitis the drug lessens 
bacterial pullulation in the urine Caution 
should be observed, however, in adminis- 
tering the drug where the renal paren- 
chyma IS diseased 

Chavernac has advised the use of 
naphthalene by vaporization in pertussis 
The drug may be heated in any conven- 
ient vessel, care being taken to prevent its 
catching fire Rossbach commends the 
use of naphthalene as an expectorant in 
chronic bronchitis, given in pills, powders, 
or troches, and for irrigation of the nasal 
cavities 

Scabies is cured by the use of a 10 to 
12 per cent solution of naphthalene in 
olive oil or linseed oil (Furbnnger) In 
an ointment (5 to 10 per cent ) it is useful 
in chronic eczema, psoriasis, lupus vul- 
garis, etc It has a reducing action nearly 
as strong as that of ichthyol and sulphur, 
and may be tried in all cases where these 
are applicable 

As a dusting powder (with per cent 
of bergamot oil to cover the odor), as a 
spra>, or on gauze, it is useful m the 
treatment of abscesses, ulcers, and recent 
or suppurating wounds Dusted into the 
shoe or stocking, it has been found use 
ful in hyperidrosis of the feet 

In the treatment of insect bites rubbing 
the parts every few hours with 2 or 3 
drops of a saturated solution of naphtha- 
lene in liquid petrolatum is recommended 
NAPHTHOLS 

The naphthols are closely related 
chemically to naphthalene, from which 
they are formed by the substitution of one 
hydroxyl group (OH) for one hydrogen 
atom, their formula being thus CioHsO 
During the process of manufacture two 
naphthols are formed, the official beta- 
naphthol being the first to crystallize and 
being readily separated from the alpha- 
naphthol by boiling alcohol, in which the 
latter is insoluble Betanaphthol has al- 
ready been discussed (see Vol II) Alpha- 
naphthol, which is not official, is con- 
sidered to be one and a half times as 
strong as regards its antiseptic and germi- 
cidal powers, and it is not often used in 
ternally Its dose and therapeutic uses 


are practically the same as those of 
naphthalene According to Maximowitsch, 
alphanaphthol is superior to the beta 
compound for intestinal antiseptic pur- 
poses, having an antiseptic power 3 times 
as great and being only one-third as toxic 
The latter statement, however, may be 
erroneous, as the toxicity of alphanaph- 
thol IS considered by many to be greater 
than that of the official naphthol 

SODIUM BETANAPHTHOLATE 
(microcidin) [CioHrONa], made by the 
action of sodium hydroxide on betanaph- 
thol, occurs as a yellowish-gray or white 
powder, soluble in 3 parts of water It 
possesses strong antiseptic properties, and 
may be used in 0 3 to 0 5 per cent solu- 
tion in diseases of the ear, nose, and 
throat, and in 3 to 5 per cent solution 
as a surgical antiseptic for instruments, 
bandages, etc 

BETANAPHTHOL BENZOATE 

(benzonaphthol, benzoyl naphthol) [Cio- 
H7C7H5O2], a combination of benzoic 
acid and betanaphthol, occurs as a whitish 
powder which darkens with age It is 
soluble m alcohol, but not in water It 
IS antiseptic and diuretic in doses of 4 to 
8 grains (0 26 to 0 52 Gm ) With equal 
doses (2 grains — 0 13 Gm ) of bismuth 
salicylate and gram (0 032 Gm ) of 
Dover's powder it has been recommended 
by S Solis Cohen in cases of infantile 
diarrhea Benzonaphthol is said to be 
devoid of the iintant properties of beta- 
naphthol Naphthol is slo'wly liberated 
from It in the intestine 

BETANAPHTHOL DI-IODIDE (lodo- 
naphthol, di-iodobetanaphthol, naphthol- 
aristol) [C10H6I2O2] IS a combination of 
iodine and betanaphthol It occurs as a 
greenish-yellow, tasteless and odorless 
powder, soluble in chloroform, slightly 
soluble in ajcohol, ether, and acetic acid, 
and insoluble in water It has been used 
chiefly as an antiseptic dusting powder 
on wounds and ulcers 
BETANAPHTHOL SALICYLATE 
(betol, naphthalol, salinaphthol) [C6H4- 
OH COO C10H7], a combination of beta- 
naphthol and salicylic acid, occurs as a 
white powder without odor or taste, 
soluble in boiling alcohol and in ether, but 
insoluble in water and glycerin It is 
used as an internal antiseptic, antizymotic. 
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and antirheumatic, in doses of 4 to 8 
grams (0 25 to 0 5 Gm ), m wafers, milk, 
or emulsion, four times daily 
NAPHTHOL-CAMPHOR (camphorated 
betanaphthol) is a mixture of 1 part of 
betanaphthol with 2 parts of camphor, 
and occurs as a clear, brown, syrupy 
liquid, soluble in alcohol It is recom- 
mended as an application for superficial 
tuberculous affections, and, when mixed 
with oil, in the treatment of ozena, 
coryza, scabies, and furuncles. It dis- 
solves the fixed and volatile oils, alkaloids 
in general, and iodine (Desequelle) 

W and S 

NASAL CAVITIES AND 
NASOPHARYNX, DISEASES 

OF. See Nose and Nasopharynx, 
Diseases of 

NEPHROLITHIASIS. See Kid- 
neys, Diseases of 

NERVES, PERIPHERAL, DIS- 
EASES OF.— The diseases to which 
any or all of the peripheral nerves 
are liable are 1 Circulatory disorders 
2 Inflammation 3 Degeneration 4 
Functional disorders 5 Neoplasms 
The circulatory disorders of any 
importance are (a) Ischemia (6) 
Hyperemia 

(a) ISCHEMIA 

This IS a frequent accompaniment 
of general anemic states, and is also 
seen as a result of obstruction of the 
blood-vessels of the nerves from 
atheroma or other cause, and also 
occurs with the vasomotor neuroses 
The condition is chiefly of theoretical 
interest, since a positive diagnosis is 
always difficult and frequently impos- 
sible, the symptoms being various 
and ofttimes vague and lacking in 
characteristic features Anemia is 
doubtless in some instances a cause 
of neuritic pains and neuralgias, 
and some of the pains and paresthe- 
sias accompanying the atheromatous 


arterial changes of old age are doubt- 
less due to this condition Almost 
any of the ill-defined peripheral 
motor and sensory abnormalities of 
the nerves may at times be presump- 
tively traced to anemia 

Total or complete, permanent or 
transient interference with the supply 
of blood to a peripheral nerve may 
entail serious functional disturbance 
and even degeneration of the nerve 
Desplats and Baillet (Arch des mal 
du coeur, Aug, 1911) 

Time has confirmed the theory that 
neuritis may be caused by waste 
products where deficient oxygena- 
tion and nutrition of a nerve prevails 
'Ihus, the optic nerve may suffer 
from ischemia after severe gastric 
hemorrhages, severe polyneuritis may 
also be traced to excessive bleeding 
Duhot (Pans med , Feb IS, 1919) 
Sajous, as far back as 1907, urged that 
the accumulation of wastes in nerves, de- 
bilitated by exposure to cold, traumatism, 
etc, and the resulting ischemia was a 
prominent cause of neuralgia, neuntis, 
etc The neuralgia or headache which be- 
gins early m the morning when the cir- 
culation IS at its lowest ebb may some- 
times be relieved merely by removing an 
extra pillow which by raising the head 
too high interferes with the gravitation of 
blood to the sensitive nerves Editors 

TREATMENT —The successful 
treatment of the condition is based 
upon a recognition of its primary 
cause, and is directed toward the re- 
moval of this cause, together with the 
use of general tonics and hygieiuc 
measures calculated to improve nutri- 
tion and circulatory activity, espe- 
cially strychnme In the aged and 
feeble, with diseased arteries, all 
remedial measures may fail 
(b) HYPEREMIA 
This condition likewise is only 
recognizable with difficulty, although 
the symptoms are somewhat more 
definite and charactenstic than are 
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those of ischemia of the nerves The 
most commonly observed symptoms 
are muscular weakness, tenderness or 
pressure along the course of the 
nerve , pain, darting, stabbing, or 
neuralgic in character, together with 
sensory perversions A true neural- 
gia may have as its basis hyperemia 
of the nerves The symptoms are. 
It will be seen, much the same as 
those of an early stage of neuritis 

ETIOLOGY — The causes of hy- 
peremia of the nerves are Adjacent 
inflammations, mechanical injuries, 
exposure to cold , bacterial, alka- 
loidal, metallic, and other poisons, 
rheumatism, gout, and other diathetic 
diseases , in short, the causes which, 
when intensified or prolonged, cause 
neuritis 

TREATMENT - — The best results 
in treatment are obtained from cold 
applications, leeches, cupping, and 
counterirritation Massage and hy- 
drotherapeutic measures are bene- 
ficial in chionic cases Of internal 
remedies, potassium iodide and prep- 
aiations containing iron give the best 
results Sodium bromide is efficient 
in most cases by reducing the sen- 
sibility of the sensory terminals 
NEURITIS 

Inflammation of the nerves is, in 
most instances, associated with more 
or less degenerati\e change in the 
nerve-fibrils of the affected nerves 
When the morbid process involves 
the nerve-sheaths and connective-tis- 
sue structures in particular we have an 
xnteistihal neuritis, and the changes are 
chiefly inflammatory in nature When 
the disease locates itself m the nerve- 
fibrils It gives rise to pai enchymatous 
neuritis , — sl condition partaking more of 
the character of a degeneration than of 
a true inflammation In practice these 


two morbid states are usually combined, 
— (diffuse newitis , — so that, as indicated 
above, the so-called “neuritis” em- 
bodies both inflammatory and degen- 
erative changes There are many 
named varieties of neuritis, based 
upon etiological differences, intensity 
of the disease, its distribution, etc , 
and much confusion results there- 
from The practically important 
\arieties are the following — 

(a) Traumatic neuritis, resulting 
from direct mechanical injury to the 
nerve, as fiom blows, wounds, pres- 
sure, etc, or thiough cential disturb- 
ances awakened by the traumatism, 
which in tuin give rise to peripheral 
neuiitis, with hysteiical phenomena 
m some cases 

(&) Neuiitis from exposure to cold, 
sometimes called rheumatic, on good 
ground, as a polyneuritis 

Three cases of acute polyneuritis 
for which no other cause could be 
discovered except exposure to cold 
and d impntss 1 here was no fever 
and the patients recovered com- 
pletely in from two to eight months 
The Lastgue sign was pronounced in 
each c ise, that is, flexion of the 
thigh on the hip was p unless Man- 
cini (Riforma Medica, Apr 12, 1909) 

Rheumatic polyneuritis is a well- 
defined clinical entity, it may be the 
work of the bacilli or the result of 
toxemia or exposure to excessive 
heat or cold The symptoms are 
sensory, motor, and trophic, the first 
named being the most pronounced 
and often leading to the diagnosis of 
neuralgia or gout The pains com- 
mence insidiously, at first merely a 
sensation of tension in a limb or 
over several nerve areas At first 
there are intervals free from dis- 
comfort or pain, but the pains gradu- 
ally become more continuous and 
increase in severity on changes in 
the weather or with fatigue The 
nerves are not tender except at the 
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emerging points of the mam trunks 
Schulhoff (Med Kltnik, June IS, 
1913) 

(c) Neuritis caused by extension o£ 
disease from adjacent parts (tuber- 
culosis, syphilis, bone disease, etc ) 

(d) Forms of neuritis resulting 
from the presence of bacterial poisons 
in the blood, exemplified m the neu- 
ritis accompanying or following ty- 
phoid fever, malaria, variola, syphilis, 
diphtheria, etc 

Brachial neuritis following pneu- 
monia has been reported only com- 
paratively recently, while large num- 
bers of cases have been published 
consecutive to typhoid, small-pox, 
scarlet fever, measles, acute poly- 
arthritis, tuberculosis, erysipelas, 
mumps, epidemic meningitis, malaria, 
and influenza There are only 6 
cases on record in which the neu- 
ritis followed pneumonia, but he ob- 
served 3 typical cases of this meta- 
pneumonic brachial plexus neuritis, 
all encountered in the last three 
years Biermann (Deut med Woch , 
Jan 23, 1913) 

(e) Neuiitis resulting from the 
action of poisons introduced from 
without, such as alcohol, lead, arsenic, 
mercurials, opium, etc 

Case in which there were pseudo- 
tabetic features and loss of osseous 
sensibility hitherto unreported in this 
form of neuritis, though common in 
other forms of neuritis and in tabes 
The cause was attributed at first to 
exposure to fresh paint containing 
white lead used in house painting, 
but it was afterward ascertained that 
It was due to arsenic introduced into 
a can of baking powder, probably 
with criminal intent Byrnes (Jour 
Amer Med Assoc, Mar 20, 1909) 

The liver derangement has much 
to do with the development of the 
polyneuritis, some toxic product 
normally taken care of by the liver 
IS allowed to remain unmodified or 
IS modified in some abnormal man- 


ner, and It acts on the nerves, in- 
ducing the polyneuritis The sug- 
gestion IS tentati\ely advanced that 
the recent research on the peculiar 
sensitizing properties of fluorescent 
substances (Tappemer and Haus- 
mann) may explain the polyneuritis 
in these cases as the result of the 
action of urobilm in the blood, uro- 
bilin being a fluorescent substance 
Hematoporphyrm might also be con- 
sidered from this standpoint In the 
lead poisoning case the polyneuritis 
was of the Landry type and the pa- 
tient presented intense urobihnuria 
and urobilmemia Eppinger and Arn- 
stein (Zeit f klm Med , Bd Ixxiv, 
Nu 3-4, 1912) 

(/) The endemic or epidemic form 
of neuritis, seen m tropical islands 
and seacoast countries, the well- 
known ‘ beriberi” (see Beriberi, Vol- 
ume II) 

(g) The neuritis accompanying cer- 
tain skin eruptions or other trophic 
changes (see Herpes Zoster, Vol- 
ume V) 

Whate\er the pathological nature 
or etiological origin of neuritis, if a 
single ner\e or small group of adja- 
cent ner\ e-trunks be affected it is 
called a simple neuritis If a number of 
nerves in different portions of the body 
be simultaneously invaded there exists 
a multiple neuritis The neuritis from 
mechanical injury, exposure to cold, 
and other local causes is usually^ 
simple, the general infections, drug 
poisonings, and other toxemias give 
rise most often to multiple neuritis 
Of course, there are exceptions to 
these rules, since a general toxemia 
maj. produce only localized effects — a 
simple neuritis — and a mechanical in- 
jury may involve a large nerve-trunk 
or several large nerves and give the 
symptoms of a multiple neuritis, as 
has been seen in cases of pressure 
upon lumbal and sacral nerves of 
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a large aneurism A simple neuritis is 
usually mterstiUal^ a multiple neuritis 
IS apt to be chiefly parenchymatous 
SIMPLE NEURITIS— A simple 
or localized neuritis arises from ex- 
posure to cold, involving in such 
cases nerve-trunks which lie near the 
surface of the body, the most fre- 
quently observed clinical form being 
Bell’s paralysis, or facial pai alysis, from 
traumatism, — ^blows or wounds, pres- 
sure, as from morbid growths, aneu- 
risms, sleeping upon arms, crutches used 
long or injudiciously {crutch paralysis), 
and from tuberculous or other disease 
which involves the nerves by exten- 
sion from adjacent affected parts 

There are certain nerve affections, 
neuritis and hyperesthesia of the 
vulva and vagina, which are not 
sufficiently recognized by the average 
practitioner The patient is generally 
a neurasthenic or neurotic and is 
usually suffering from associated dis- 
ease, which IS often due to impaired 
function rather than to organic 
change There is tenderness and 
occasional swelling of the parts, and 
painful micturition They are usually 
treated for some slight apparent 
erosion I S Stone (Jour Amer 
Med Assoc, Oct 9, 1909) 

There are in the literature, includ- 
ing the writer's personal observa- 
tion, 136 instances in which the fem- 
oral nerve has been the seat of 
an inflammatory process originating 
from some internal disorder The 
disease has been observed 84 times 
as a post-partum complication, once 
as a congenital affection, 8 times as 
a primary condition, and 3 instances 
have been referred to which the 
writer has been unable to verify 
The remaining 40 cases are distrib- 
uted among IS different disorders 
In a few instances the inflammation 
has extended to adjacent nerves, but 
in each case the most pronounced 
symptoms have been confined to the 
femoral distribution The onset of 


the disease may be acute or sub- 
acute The commonest and earliest 
symptom is pain in the distribution 
of the crural nerve or one of its 
neighboring branches In the course 
of a week, or even a month, if the 
onset be subacute, the pain becomes 
more persistent, of wider distribu- 
tion, greater intensity, and of a con- 
tinuous paroxysmal nature with noc- 
turnal exacerbations The character, 
location, and extent of the pain are 
quite distinctive Except in the mild- 
est cases, there is always some motor 
disturbance Weakness and “giving 
way” of the knee are common com- 
plaints, and there is some difficulty 
in raising the leg from the bed when 
the knee is fixed There is usually 
moderate wasting of the muscles on 
the front of the thigh The super- 
ficial reflexes, epigastric and abdom- 
inal, may or may not be altered 
Slight electrical changes are usually 
to be found in the muscles of the 
affected side Byrnes (Jour of Nerv 
and Mental Dis , Jan, 1914) 

Symptoms — The symptoms of 
simple neuritis vary with the cause, 
natui e, and location of the disease, 
but the true neural symptoms are 
essentially the same m all, consisting 
in perversion, exaltation, or, it may 
be, entire abolition of function of the 
nerves involved There is usually 
pain, of a stabbing, darting character, 
felt in the parts to which the nerve 
is distributed, with some pain and 
tenderness along the course of the 
nerve This pain is paitly due to 
pressure or irritation of the nervi ner- 
vorum, and may be very intense and 
distressing oi may, as is often the 
case in mild forms of neuritis, cause 
little or no inconvenience There is 
occasionally edematous swelling and 
redness of the skin over the point of 
greatest inflammatory activity, and 
trophic cutaneous affections, sweat- 
ing, and swelling of, and effusions 
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into, joints sometimes appear Tac- 
tile sensation is impaired in the 
affected area, and numbness and for- 
mication are frequent Weakness in 
the muscles supplied by the affected 
nerves is the rule, reaching m the 
severer cases a complete paralysis 
Muscular twitchings and spasmodic 
contractions are sometimes noted 
In the severe and long-continued 
cases there is apt to be great atrophy 
of the affected muscles, which may 
be followed by contractures of fingers 
or toes or other parts involved The 
nutrition of the hair and nails is 
often defective, leading to falling out 
or grayness of hair, deformities or 
dropping away of nails, etc 

Case in which a prophylactic in- 
jection of 10 cc (2j4 fluidrams) of 
antitetanic serum, following a similar 
injection given four years before, 
caused an immediate local urticarial 
and inflammatory reaction, and later 
(nine days after the injection) alter- 
nating attacks of general urticaria 
and cardiac weakness, lasting for 
two days, and accompanied by vomit- 
ing, diarrhea, oliguria, albuminuria, 
and rapid loss of strength Although 
the condition seemed critical, quick 
recovery followed Two weeks later 
there developed on the side of the 
injection paralysis of the serratus 
magnus and other muscles, with rapid 
wasting The phenomena of serum 
intoxication and anaphylactic shock 
seemed to coexist Thaon (Revue de 
med , Sept , 1912) 

The electrical reactions in simple 
neuritis vary with the intensity of the 
disease, being in the milder cases 
nearly or quite normal, but showing 
in all of the severe forms a partial or 
complete reaction of degeneration 
The duration of a simple neuritis 
depends chiefly upon the severity or 
curability of the initial lesion The 
symptoms may pass off in a few days. 


or may persist for months Recovery 
IS the rule, and is always obtained, 
provided the cause is one which can 
be removed In very unfavorable 
cases some permanent contracture or 
paralysis may result 

Pathology. — In simple neuritis the 
changes are chiefly localized in a 
limited portion* of the nerve-trunk, 
only the degenerative changes m 
nerve-fibers, where such a paren- 
chymatous lesion IS present, extend- 
ing along the entire distal portion of 
the nerve At the point of injury the 
nerve-trunk is red, swelled, and in- 
filtrated with lymphoid elements, and 
may be surrounded by a gelatinous 
exudate The changes involve espe- 
cially the perineural and interstitial 
connectn e-tissue framework In 
mild cases the nerve-fibrils them- 
sehes are slightly, if at all, involved, 
in severer cases, or where the fibrils 
have undergone compression from 
swelling of connective-tissue struc- 
tures, the nerve-fibrils show the al- 
terations of parenchymatous neuritis, 
their m> elinic sheaths are frag- 
mented, the nuclei of the sheath of 
Schwann and of the internodal cells 
are increased in number, or may 
seem swelled , in still more severe 
cases the axis-cylinders show marked 
degeneratn e alterations, become vari- 
cose, swell, disintegrate, and even en- 
tirely disappear, the appearances be- 
ing then nearly identical with those 
of a true Wallerian degeneration 
These changes in the axis-c^linders 
necessarily imolve all of the nerve- 
fibers Ij'ing below the seat of injury, 
but are usually arrested at the first 
node of Ranvier above, although in 
some cases they may extend upward, 
even quite to the cord The blood- 
vessels at the seat of an injury are 
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often distended, and minute hemor- 
rhages into the nerve are of not infre- 
quent occurrence The disease may 
go on to complete destruction of 
the nerve-elements, the degenerated 
fibers being leplaced by connective 
tissue and by fat-cells a condition, 
when the fat-deposits are abundant, 
called by Leyden “lipomatous neu- 
ritis ” Regeneration begins after a 
short time, and, if the original nerve 
injury be removed, the nerve may, 
even in very severe cases, ultimately 
regain its former healthy state 

Treatment — As a necessary pie- 
hmmary to anj treatment, the cause 
of the disease must be removed 
After this, rest of the affected part, 
absolute and continued for several 
days, should be insisted upon The 
application of splints to limbs is 
sometimes advisable Heat, espe- 
cially moist heat, — as from steam, 
poultices, oi fomentations, — gives 
great relief from the pain Counter- 
irritation by mustard plasters oi othei 
means is sometimes equally effica- 
cious In many instances the gal- 
vanic current used in strength suffi- 
cient to redden the skin gives 
immediate and wondeiful lelief Occa- 
sionally in early stages ice locally 
applied will give moie lelief than 
anything else Of internal lemedies, 
phenyl sahcylate, aspinn, the salicy- 
lates, and the whole senes of coal-tai 
derivatives — in paiticular, antipyrin, 
acetphenetidm, and acetanilide — may 
be used in the confident expectation 
of obtaining measurable relief from 
the pain 

Senes of 32 cases treated with 
nitroglycenn after the method sug- 
gested by Krauss, of Buffalo Begin- 
ning with %oo grain (0 0006 Gm ) 
every eight hours the interval was 
reduced one hour in every twenty- 


four until the full physiological action 
of the drug was manifest, or the 
patient was taking %oo gram (00006 
Gm ) every three hours, at which 
interval it was continued Sodium 
bromide controls the flushing and 
headache In acute cases the effect 
was marked within forty-eight hours 
In chronic cases ammomum and po- 
tassium iodide in progressively in- 
creasing doses hastened the action 
of the nitroglycerin The actual 
cautery was also used over the nerve 
Stevenson (Med Rec , May 16, 1908) 
For pain, especially that associated 
with rheumatic or gouty cases, the 
following mixture is recommended — 
R Antipynn gr v-x (0 3-06 

Gm) 

Sodtum salicylate gr x (0 6Gm ) 
Caffeine citrate gr v (0 3 Gm ) 
Aromatic spit it of 
ammonia f5ss (2 c c ) 

Chloroform water, 
q s ad fSss (15 cc) 

For the arteriosclerotic cases a 
mixture containing nux vomica and 
potassium iodide is often very effect- 
ive Acetylsalicylic acid, gr xv (1 
Gm ), IS often -very useful in the 
milder cists Howell (Pract, Mar, 
1914) 

When othei remedies fail the local 
hypodeimic use of morphine is, where 
pain IS very intense, justifiable The 
early use of mercuiials — calomel oi 
blue mass — is often attended b)' good 
lesults In any case the bowels 
should be kept open b> salines oi a 
simple purgative pill Attention 
should be paid to the geneial health 
In most instances tonics and altera- 
tives will be found beneficial 

The benefit from deep injections 
of alcohol m neuritis and neuralgia 
IS extolled as a substitute for re- 
moval of the Gasserian ganglion, as 
the toxic degeneration that follows 
the injection answers practically the 
same purpose as gasserectomy The 
writer’s experience confirms the pos- 
sibility of subsequent toxic degenera- 
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tion of the nerve, on this account 
the method should not be applied to 
motor or mixed nerves except as a 
last resort He treated 12 patients 
with severe sciatica by local injec- 
tion of alcohol, and 8 were either 
entirely or nearly cured, but 1 pa- 
tient developed complete paralysis 
of the peroneus nerve, which per- 
sisted complete for nine months and 
then gradually subsided in the course 
of the next three months Erb had 
a similar experience in 3 cases m his 
private practice, In 3 out of these 
4 cases of toxic degeneration the 
symptoms gradually abated, but the 
return of the neuralgia kept pace 
with this With all its advantages, 
therefore, the method has its draw- 
backs Fischler (Munch med Woch , 
Aug 6, 1907) 

The galvanic current has proved 
more satisfactory in the writer’s 
hands than any other modality, but 
the benefits following its use are not 
usually great, and, unless much care 
IS exercised in its administration, it, 
too, may aggravate the symptoms 
But phototherapy has gnen far better 
results In addition to its power to 
relieve blood-pressure and pain, its 
bactericidal properties, its influence 
as a promoter of tissue metabolism, 
and its power to increase the hemo- 
globin-carrying power of the red 
corpuscles render it of value in a 
variety of constitutional conditions 
See Heliotherapy, this -volume Rock- 
well (Med Rec , Nov 9, 1907) 

Hot-air applications accomplish 
two equally important objejcts they 
alleviate the pains, which are the 
principal symptom of the disease, 
and at the same time they cure the 
disease itself The cure is effected 
most likely by the production of an 
active hyperemia not only m the skm 
to which the heat is applied, but also 
in the underlying tissues, including 
the affected nerve-trunks After an 
application the skin is very much 
reddened, and at the end of a week 
the area is browned as from sunburn 
The process of repair is stimulated 
and the course of the disease consid- 


erably shortened In the milder 
forms of the disease, which are fully 
as common as the severer forms, the 
hot-air treatment is as near an ap- 
proach to a specific as we could wish 
for Stieghtz (Med Record, July 
8, 1911) 

The writer places long electrodes 
consisting of absorbent cotton wrapped 
in gauze parallel in pairs along 
limbs or spinal column The current 
IS tiansmitted through metallic bands 
of suitable length, intensity of cur- 
rent being 60 to 80 milliamperes for 
an arm and 100 to 125 for a lower 
limb The sitting should last three- 
quarters to one hour, and be fre- 
quently repeated The method was 
used in nearly 600 cases, with ex- 
cellent results Traumatic myelitis 
benefited Hirtz (Semame med , May 
28, 1913) 

The writer found cataphoresis of 
the very greatest use in relieving 
pain and shortening the attack m 
cases of rheumatic or gouty origin 
The drugs introduced are either 2 
per cent sodium salicylate or lodme 
For the former the cathode is used, 
for the latter the anode It is prefer- 
able to have the arm treated by hot 
air or hot compresses before ioniza- 
tion is begun, the object of this is 
to get the skin thoroughly moist, 
thus enabling large currents to be 
used painlessly, whereby the en- 
trance of the iodine or salicylic acid 
ions IS facilitated The Imibs should 
be kept warm by being wrapped in 
wool ann the weight of the arm sup- 
ported by a slmg Howell (Pract , 
Mar , 1914) 

After subsidence of the acute stage 
and after all tenderness, redness in 
skin, pain in parts, etc , ha\ e disap- 
peared, systematic massage and the 
use of faradic stimulation to the mus- 
cles will hasten restoration of func- 
tion in muscles and cutaneous sur- 
face The presence of varicose veins 
in the affected hmb indicates the 
need of support, such as an elastic 
stockmg 
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A simple and most satisfactory 
treatment is to map out the tender 
spots along the affected nerve A 
pledget of cotton hrmly compressed 
into a ball the size of a knuckle is 
then saturated with fuming hydro- 
chloric acid A strip lyi inches wide 
IS then painted with the acid along 
the painful area The slight smart- 
ing produced passes off in a few min- 
utes and the skin is not harmed This 
is repeated twice a week until pain 
and tenderness cease Samtsbury 
(Lancet, June 16, 1917) 

MULTIPLE NEURITIS, OR 
POLYNEURITIS 
DEFINITION — This disease (also 
termed disseminated neuritis and 
penpheial neuritis) is a parenchyma- 
tous neuritis affecting many peripheral 
nerves at or about the same time 
VARIETIES — Numerous varieties 
and forms of multiple neuritis are 
recognized, and of these the more im- 
portant ha\e received distinguishing 
names, as mentioned below The 
varieties, as m the case of simple 
neuritis, arise from differences in 
nature, causation, severity, and loca- 
tion of the morbid process The 
causes of multiple neuritis are bac- 
terial infection, toxic substances in 
the blood, anemia, and dyscrasic 
states, in short, any state of toxemia 
or malnutrition 

SYMPTOMS AND DIAGNOSIS 

— The disease may come on suddenly 
and reach its greatest intensity within 
a few days (acute bacterial infec- 
tions), or may show a slow and in- 
sidious onset (alcoholic and cachectic 
forms) The characteristic and ever- 
present features of the clinical picture 
are the abnormalities of nerve-reac- 
tion % e , alterations in sensory, 
motor, reflex, and trophic function of 
the nerves involved 


The writer has observed at the 
front and in civil life an acute, severe 
form of widespread polyneuritis The 
onset IS generally rapid with malaise 
or fever and no local manifestations 
The pains develop in the legs and 
lower part of the back, usually on the 
second or third day, and persist 
Weakness begins m the legs usually 
a day or so later The paresis in- 
creases rapidly and the upper ex- 
tremities affected At about the same 
time the patients complain that their 
faces are drawn and stiff and there 
may also be some interference with 
power of articulation or swallowing 
In the established disease symptoms 
are characteristic The lower ex- 
tremities arei equally affected, flabby, 
without tone, and extensively para- 
lyzed The paralysis is seldom com- 
plete in all groups of muscles and all 
are often more or less uniformly af- 
fected The feet are dropped, there 
may be no movement possible at the 
toe and ankle joints, but there is 
nearly always some at both hip and 
knee The arms are similarly but less 
severely affected The muscles of the 
trunk are less seriously involved 
than the arms, though, there may be 
some paresis of the respiratory move- 
ments The deep reflexes are ab- 
sent The picture closely resembles 
a generalized peripheral neuritis of 
the motor nerves There is relatively 
little sensory affection, though some 
pain may be complained of The 
sphincters are usually more or less 
disturbed Vasomotor, sensory, and 
trophic disturbances do not occur 
The course of the affection is rapid 
and restoration of function is usually 
steady and rapid Gordon Holmes 
(Brit Med Jour, July 14, 1917) 

The extraneural symptoms vary 
with the cause and nature of the 
initial morbid impulse In the typical 
acute ‘hdiopathic” cases and m cases 
accompanying acute infectious dis- 
eases the attack comes on with fever 
and the other usual features of the 
onset of an acute infectious malady 
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A chill may be the first indication 
Headache and aching m the back and 
limbs are frequent, as are also loss oi 
appetite, furred tongue, constipation, 
and other evidences of gastrointes- 
tinal disturbance The real nature of 
the case may be obscure for the first 
few days, but within this time the 
true neuritic symptoms make their 
appearance, and all doubt is quickly 
removed 

Pain along the course of the nerves 
in legs or arms, or both, is noted, 
with tenderness in the muscles as 
well as in the nerve-trunk Perver- 
sions of sensation now appear, in the 
form of tingling, formication, diminu- 
tion in tactile sense, or hyperesthesia 
or in rare cases anesthesia In addi- 
tion to the above-mentioned tender- 
ness on pressure the muscles in the 
parts affected become relaxed and 
flabby, there is weakness or even in 
severe cases complete paralysis This 
muscular weakness begins most fre- 
quently in the legs, extending up- 
ward by degrees, reaching the arms, 
usually these become affected some 
time after the symptoms in the legs 
are well established In many cases 
typical mrtst-drop and foot-drop are 
shown 

The paralysis may reach the mus- 
cles of phonation, deglutition, and 
respiration, resulting in some degree 
of impairment of these functions In 
severe cases, especially in those of 
rapid onset, the pneumogastnc nerve 
may be involved, resulting in marked 
tachycardia Trophic disorders are 
also of frequent occurrence, such as 
edema, glossy skin, and herpetic 
eruptions in the area affected The 
tendon-reflexes are usually dimin- 
ished or abolished In all save the 
milder cases there are changes m the 


electrical reactions similar to those of 
simple neuritis The muscles lose 
their faradic excitability and with the 
galvanic current show a slow, worm- 
like contraction, with anodal closure 
contraction greater than the reaction 
to cathodal closure 

The intensity, rapidity of onset, 
course, and duration of multiple neu- 
iitis vary considerably in different 
cases In some the pain is scarcely 
noticeable, the motor symptoms pre- 
dominating In mild cases there may 
be only slight stiffness or weakness 
of the muscles, passing off in a few 
days In other cases the pains are 
\iolent and excruciating, and the 
paralysis of the muscles is total and 
long continued, months elapsing be- 
fore the patient regains use of the 
paralyzed limbs Deaths are not in- 
frequent, occurring during the acute 
stage from failure of respiration or 
heart-action, and in the chronic stage 
from exhaustion or intercurrent com- 
plications, as pneumonia, pleurisy, or 
tuberculosis 

In cases of multiple neuritis from 
other causes than acute bacterial in- 
fection there are few constitutional 
symptoms, a more gradual onset, and 
a greater chronicity The diagnosis, 
also, IS easier, since the neural ab- 
normalities are not masked to such 
an extent by the s3.mptoms of acute 
disease 

It should be remembered that the 
characteristic symptoms of multiple 
neuritis and those upon which a diag- 
nosis must rest are the motor, sen- 
sory, reflex, and trophic ner\e dis- 
orders, the gastrointestinal, cardiac, 
respiratory, and other occasional fea- 
tures may or may not be present, and 
to the symptoms of any multiple 
neuritis may be added the complicat- 
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ing clinical picture o£ some acute dis- 
ease to which the neuritis is possibly 
due If the nerve reactions are tested 
for, there will be little danger of 
error in diagnosis In the acute cases 
of sudden onset in which tachycardia 
and respiratory distress, with general 
edema, pallor of surface, loud heart- 
murmurs, etc , are present the pe- 
ripheral nerve disorders are masked, 
and the case 4s liable to be regarded 
as one of acute “heart-failure” oi 
“Bright’s disease” unless careful tests 
are made for neural symptoms 
Chronic cases resemble in many par- 
ticulars tabes dorsalis , the character- 
istic gait, the lightning pains, girdle 
sensation, and absence of muscular 
weakness in tabes ought, however, to 
lender a diagnosis easy 

Clinically, multiple neuritis may 
simulate a spinal atrophy as reg-ards 
distribution of paralysis, absence of 
sensory symptoms, and protracted 
course Progressive spinal muscular 
atrophy may resemble neuritis in the 
presence of pain, remission of symp- 
toms, and subacute course Etiology 
and course are still the best guides 
in the clinical diagnosis of the vari- 
ous muscle atrophies J Grinker 
(Jour Anier Med Assoc, Mar 9, 
1907) 

The onset and course of acute an- 
terior poliomyelitis are not unlike those 
of acute peripheral neuritis The fact 
that the former occurs in children, 
the latter in adults, and the absence 
in poliomyelitis of the marked sen- 
sory symptoms of neuritis are suffi- 
cient distinguishing points in the vast 
majority of cases 

The disease is of frequent occur- 
rence, coming often within the notice 
of both the neurologist and general 
practitioner of medicine The alco- 
holic, syphilitic, postfebnle, and toxic 
forms are common in all climates In 


the southern United States malarial 
and idiopathic forms are often seen 
PATHOLOGY — One has to deal 
in multiple neuritis with a general 
toxemia or nutrition deficiency in the 
blood, causing degen eiative changes 
in the nerve-fibers of the peripheral 
nerves, associated m some instances 
with such inflammatory changes as 
were described undei simple neuritis 
The peripheial ends of the neive- 
threads, being farthest removed from 
the trophic center (the cell-body), 
show the first and most pronounced 
changes In severe cases the entiie 
cell may become involved or be 
aestroyed 1 he anatomicopathological 
changes are similar to those described 
under simple neuritis 
TREATMENT —The tieatment of 
multiple neuritis should fiist be di- 
lected towaid the removal of the 
cause and the relief of the pain and 
acute symptoms, aftei this, measuies 
which hasten legeneiation of neive- 
and muscle- hlieis are indicated In 
idiopathic cases a full dose of calomel, 
followed by a saline, is beneficial 
Intestinal antiseptics also aid The 
pains aie conti oiled by hot applica- 
tions, diy oi moist, and by aspirin, 
the coal-tar derivatives, and opium 
After subsidence of the acute stage, 
massage and rubbings of affected 
parts, with faradic electricity, give 
the best results in hastening regenei- 
ation Systematic exercise should be 
advised as soon as the condition of 
the muscles peimits of it Tonic 
doses of strychnine and arsenic seem 
to hasten recovery In the distress- 
ing cases in which tachycardia is a 
prominent symptom all heart stimu- 
lants are apt to prove of no avail, the 
best results being obtained from cold 
applications to the chest In the 



NERVES, PERIPHERA.L, DISEASES OF (BONDER \%T) 


797 


paralytic cases where, after long- 
continued helplessness, contractures 
and permanent deformities are threat- 
ened, passive movements and, if need 
be, fixation of limbs by means of prop- 
erly adapted splints may be required 
The more important varieties of 

multiple neuritis are the following 

Syphihtic Neuritis — This occurs as 
a result of syphilitic infection The 
onset IS afebrile and insidious, acute, 
active symptoms being wanting 
The course is chronic Some cases 
resemble tabes (sypJnhttc pseudotabes) 

There is a syphilitic polyneuritis 
which appears in the secondary stage 
of syphilis, most frequently early, 
and usually associated with specific 
symptoms in the skin and mucous 
membranes The occurrence of a 
syphilitic polyneuritis in the tertiary 
or metasyphilitic stage cannot be 
demonstrated Steinert (Munch med 
Woch, Sept 28, 1909) 

Treatment — The cure is effected 
through removal of the syphilitic 
poison by salvarsan, mercury, iodides, 
hot baths, massage, and electricity 
Alcoholic Neuritis — Caused b> 
chronic alcohol poisoning Gradual 
onset, without fever or disturbance 
of general bodily functions Chronic 
course Cure usual, through removal 
of cause 

Arsenical neuritis, saturnine neu- 
ritis, and other related forms are due 
to injudicious or excessive use of 
arsenic, lead, or other similar drug 
These are readily curable through 
removal of the cause 

Postfebrile neuritis, following ty- 
phoid or other fever, diphtheritic neu- 
ritis, scarlatinal neuritis, etc , are 
caused by the poisons of these infec- 
tious diseases The neural symptoms 
are complicated by the features of the 
associated germ disease Disappear- 

6-51 


ance of the acute disease is followed 
by recovery 

Malarial neuritis occurs in malarial 
localities, not always accompanying 
or following malaria, but occurring 
in some persons m a community 
while others suffer from malaria 
The onset, course, clinical picture, 
and terminations are similar to those 
of the idiopathic forms It resembles 
beriberi in some particulars 

Neuromyositis — Senator in 1888 
(Deut med \\ och , xiv, 499, 1888) 
first used this term to distinguish 
cases presenting symptoms of both 
neuritis and myositis While only a 
few instances of this condition have 
been recorded, the majority ha\e been 
in alcoholics and it is still an open ques- 
tion as to whether the condition is a 
clinical entity or merely a coinci- 
dental happening of two separate 
conditions 

The nervous symptoms are those 
of a multiple neuritis and seem to 
ha\e been more prominent than the 
muscular symptoms, which \ary from 
tenderness to swelling and pain on 
movement 

Characteristic features are tender- 
ness over the nerve-trunks, sensory 
losses, loss of reflexes, ataxia, and 
muscular atrophy 

Tuberculous neuritis, rheumatic 
neuritis, septicemic neuritis, diabetic 
neuritis, and many other forms are 
spoken of by writers Their nature is 
sufficiently indicated by the name 
Pregnancy and Parturition Neu- 
ritis — This form has received in- 
creased attention of late 

Lumbar neuritis was observed tn 
32 out of 680 parturients at Leopold 
Meyer’s Maternity at Copenhagen 
The symptoms were tenderness of 
the nerves of the leg, paresis, pains, 
hyperesthesia of the skin, and in 
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some cases exaggeration of the knee- 
jerk The symptoms observed in- 
dicate that this extremely severe 
puerperal lumbar neuritis is due to 
puerperal intoxication, inducing tran- 
sient inflammation of the nerves 
connected with the lumbar plexus 
Hauch (Zeit f Geb u Gynak , Bd 
Ivii, Nu 2, 1906) 

Sixteen cases of myelitis or poly- 
neuritis occurring in the course of 
toxic vomiting in pregnant women 
In each case in which the pulse is 
recorded the rate had been over 100 
before the signs of paralysis de- 
veloped, confirming the necessity for 
active measures whenever the pulse 
runs over 100 in the vomiting of 
pregnancy Five of the women died, 
6 were delivered at term, but most 
were left with severe functional dis- 
turbances In S cases the gravity of 
the symptoms led to early interrup- 
tion of the pregnancy and the out- 
come w IS by far the most favorable 
in this group L Job (Aiinales de 
gynec et d’obstet , Mar, 1911) 

In several cases of puerperal neu- 
ritis or polyneuritis which the writer 
had published, the neuritic process 
developed in the puerpenum and 
there was no tendency to fever nor 
suppuration, delivery had been nor- 
mal In 2 other cases epileptic seiz- 
ures developed during the pregnancy 
or reappeared after years of latency 
In 2 other cases a maniacal psychosis 
developed in the course of a preg- 
nancy In both of these as well as 
in the epileptic cases the women re- 
covered after the pregnancy had been 
interrupted Many women would be 
saved from chronic mental disease if 
abortion were induced in time when 
the mental disease first develops m 
connection with a pregnancy Saen- 
ger (Munch med Woch , Oct 8, 
1912) 

Endemic neuritis, or beriberi, caused 
probably by specific bacterial infec- 
tion, is rarely seen save in the tropics, 
near the seacoast (See Beriberi m 
Volume II ) 


Analysis of 963 cases of peripheral 
neuritis treated in a railway hospital 
in north Brazil The writer con- 
cludes (1) that a peripheral neuritis 
attended by high mortality prevailed 
in north Brazil, (2) that this neu- 
ritis was a clinical entity which must 
be classified as beriberi or as a mem- 
ber of an as yet hypothetic beriberi 
group, (3) that this disease bore no 
intimate relation to the consumption 
of rice as a staple article of diet, 
(4) that it was not due to the ab- 
sence of any food principle in the 
diet of those whom it attacked That 
this disease was not intimately as- 
sociated with a rice diet, and that it 
was not due to the absence of any 
of the recognized food elements, was 
self-evident The mortality was from 
IS to 20 per cent, and anatomic- 
ally there were atrophy of the 
skeletal muscles, dilatation and hy- 
pertrophy of the heart, and effusions 
into the serous cavities, particularly 
the pericardium Frequently the 
whole cadaver was waterlogged C 
Lovelace (Texas State Jour of Med, 
July, 1913) 

Enterogenous Multiple Neuritis — 
Autointoxication of intestinal origin 
IS undoubtedly a piomment factor in 
many cases 

There is a form which should be 
termed enterogenous polyneuritis In 
regard to enterogenous intoxication 
we know much The ordinary cleav- 
age products of tryptic digestion 
comprise substances essentially toxic 
and we do not understand wh> we 
are not more frequently poisoned by 
them Further, the bacterial intes- 
tinal flora induce the formation of 
known toxic substances from the pro- 
tein of the diet The actual causes 
of enterogenous poisoning are Con- 
stipation, with habit of taking purga- 
tives (the bowels sometimes move 
daily of themselves), accumulation 
of fecal matter in the sigmoid, hyper- 
acidity, due apparently to the colonic 
atony, tenderness over sigmoid 
When instead of constipation we find 
diarrhea this in no wise changes the 
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nature, for the diarrhea is purely a 
reflex from the irritation of the feces 
It may assume the form of mucous 
colitis The proctoscope m such cases 
shows the real nature of the condi- 
tion The chief somatic consequence 
of this condition is apparent in the 
absorption of some neurotrophic sub- 
stance Neuralgiform pains appear 
here and there, and m some instances 
the affected nerves are sensiti\e to 
pressure The same pains ma> seem 
to affect muscles and joints and are 
always fugacious Von Noorden 
(Berl klin Woch, Jan 13 1913') 

Treatment — The treatment of mul- 
tiple neuritis resolves itselt into re- 
moval of the cause, with rest m 
bed as an all-important adjunct 
Pressure of the bed-clothes upon the 
affected areas should be avoided 
Nutritious food is indicated where 
asthenia exists, but it should be re- 
membered that polyneuritis may be 
caused by autointoxication of intes- 
tinal origin When the urine shows 
an abnormal amount of acid alkalies 
are effective 

In the treatment of autointoxica- 
tion neuritis the goal is reached most 
quickly in some cases with a pure 
milk diet or with modifications of 
milk, such as sour milk, yoghurt, 
kefir, etc In other cases milk is 
most unsuitable Fannaceous food 
or a mixed vegetable diet gi\ es bet- 
ter results In some cases it was 
found to be a decided benefit to have 
the patient take nothing for some 
days but a solution of sugar There 
are cases in which an, animal diet de- 
serves the preference Such a one- 
sided diet should, however, only be 
given for a short time, and later to 
accustom the intestine to a mixed 
diet. Cure does not occur until the 
intestines act regularly on ordinary 
diet, and until the entire low^er sec- 
tion of the intestine is completely 
emptied at stool Practically no 
drugs are used Von Noorden (Jour 
Amer Med Assoc , Jan 11, 1913) 


The writer recommends hot saline 
solution injections into the painful 
area the amount injected varying 
with the location of the painful nerve 
For the sciatic he injects 200 cc 
(6^ ounces) for the anterior crural 
50 c c (1J4 ounces) etc The needle 
IS inserted first and it no blood ap- 
pears, the sy nnge is attached after all 
air m it besides the fluid is carefully 
expelled The injections are repeated 
as needed The pam fails to recur 
m months, 2 years m one instance, 
when the injection will again promptly 
relieve Alfred Gordon (Therap 
Gaz, June 15, 1916) 

The relief of pain should be in- 
sured by the use of anod>nes locally 
and internally, belladonna and mor- 
phme being used jomtl>, but guard- 
edlv — hv podermically or directly into 
the most painful area Hyoscme 
hydrobromide is also useful The local 
application of adrenalm omtment or 
veratnne omtment or, again, hot lead 
water and laudanum may prove use- 
ful Cocaine anesthesia produced as 
for surgical operations (see Cocaine, 
A ol III, and Holocaine, Vol V) is 
sometimes necessary where the pam 
IS extremely acute The general 
measures indicated m simple neuritis 
may also be applicable but the salicy- 
lates and the antipynn products are 
not alw^av s efficient This applies 
also to mercurials and the iodides 
unless the case be distinctly of 
svphihtic origin 

The subcutaneous injections of 
arsemc caused marked improvement 
or cure in 5 cases The formula 
used was as follows Sodium cacody- 
late, 1 5 Gm (23 grains) , cocaine 
hydrochloride, 01 Gm grains), 

liquid phenol, 3 drops, distilled water, 
a sufficient quantity to make SO c c 
( 1^0 fluidounces) 

The treatment began with 04 c,c 
(7 minims), dose injected being in- 
creased by 01 cc (1% minims) daily 
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until 2 c c (32 mmims) were reached, 
this amount was continued for two 
weeks, then reduced gradually to 0 4 
c c Willige (Munch med Woch , 
Mar 22, 1910) 

Dry heat, wrapping" the painful 
areas in cotton-wool pads, and warm 
baths as hot as can be readily borne 
have all given good lesults 

An impoitant feature is to prevent 
dropping of the feet, these should be 
supported by splints or b> sand-bags 
Postures assumed foi the relief of 
pain should be gently changed so as 
to avoid adhesions within the joints 
and invalidity 

In the polyneuritis due to alcohol, 
which aftects mainly the extiemities, 
the use of alcohol should cease at 
once and sodium bromide gnen to 
subdue the hv peresthesia of the sen- 
soiy teiniinals 

FUNCTIONAL DISORDERS OF 
NERVES 

VARIETIES — The functional dis- 
oiders of the peiipheial neives may 
be classed as the motoi, sensoi}., and 
mixed foims 

The motor functional neui oses ot 
peiipheial oiigni aie — 

(a) Recumbent palsy, night palsy, 
or waking numbness, chai actenzed 
by tempoiaiv paialvsis of one or 
moie extiemities, is noticed after 
lying still loi a time oi upon awaken- 
ing in the moining Ihe symptoms 
are much the same as those seen 
when a neive is compiessed, as when 
a limb “goes to sleep” , but are not 
caused by piessuie, and should not 
be confounded with the pressui e 
paralyses It is a rare condition, 
occurs in neurotic subjects, and its 
causation and pathology are unknown 

(b) Spasm and tremor, occurring 
from oveiuse of muscles and fre- 


quently associated with some form of 
occupation neurosis 

The peripheral sensory neuroses 
are — 

(a) Neuralgia, elsewhere described 

(b) Peuresthetic neurosis, an affec- 
tion closely akin to and sometimes 
associated with the waking numbness 
above mentioned It is a condition 
of little practical importance 

NEOPLASMS OF NERVES 

Tumors growing in or upon the 
nerve-ti links are either tJn^ neuromata 
— i e , tumoi s composed of medullated 
nerve-fibers or other nerve-tissue — or 
are false ncia omafa , — i e , composed of 
other than nerve-tissue The “false” 
neuromata are usually of secondary 
origin, t c , extend to the nerve from 
adjacent structures, the most com- 
mon kinds being fibroma, sarcoma, 
myxoma, and the syphilitic and tuber- 
culous growths They need not be 
consideied heie, attention being 
dll ected only to the ti ue nerve tumors 

NEUROMA occurs singly or in 
numbers reaching into the thousands 
When multiple, neuiomata aie usu- 
ally small, and foim shot-like, but 
(juite painful nodules undei the skin 
W hen few in numbei they are apt to 
be largei in size, being occasionally 
an inch or more in diameter The 
causes of neuioma are, in the multiple 
foim, hei editary predisposition, and, 
in the simple foim, injuries to the 
nerve-trunk fiom blows, surgical 
opeiations, etc The knob-like masses 
which develop upon the ends of the 
nerves of the stump after amputation 
offer a good example of this form of 
neuroma 

S 3 rmptoms — The symptoms of neu- 
roma, beyond the presence of the 
tumor, are often n4 In some in- 
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stances, however, there is paiti, pares- 
thesia, or paralysis in the affected 
nerve area Occasionally the pain is 
intense, distressing, and neuralgic in 
character, as is seen m postampiitation 
neuromata 

Treatment — No treatment is called 
for unless there is pain or other inter- 
ference with nerve function, when 
surgical measures, usually a total 
excision, are called for and gi\ e 
relief 

When examined microscopicall} 
true neuromata are found to consist 
of nerve-fibers, medullated or non- 
medullated, with occasionally a tew 
ganglion-cells interspersed, these nerve- 
elements being mixed with some 
fibrous tissue When the fibrous tis- 
sue is abundant the growth is spoken 
of as fibi oneuroma 

DISEASES OF SPECIAL 
NERVES 

The several conditions of general 
disease already described may , w hen 
involving special ner\es, gue rise to 
well-defined clinical symptom-groups 
meriting brief description 

Diseases of the ner^es of special 
sense — the olfactory , optic, auditory , 
etc — are dealt with by specialists and 
are, to a large extent, devoid of gen- 
eral interest The affections ol the 
optic nerve, of which neuritis is the 
most important, are of value in the 
diagnosis of intracranial lesions 
Disease of the third, fourth, and 
sixth pairs of cranial nerves leads to 
abnormalities of ocular mo\ ement, 
whose consideration falls within the 
domain of the eye specialist, although 
the lesions are often of value m diag- 
nosis of brain diseases 

The most important disorders of 
the fifth cranial nerve are neuralgia 
and headache, elsewhere considered 


The se\enth cranial ner\e may be 
affected by spasm or con\ulsne tics, 
or by the not uncommon and clinic- 
ally important ‘ Bell’s palsy,” or 
facial paraly sis 

FACIAL PARALYSIS 

This is a motor paralysis affecting 
usually the muscles of one side of the 
face 

SYMPTOMS — The onset of a 
facial paialysis is usually sudden, or 
of rapid de\ elopment, and is indicated 
by loss of power in the muscles of 
one lateral half of the face, with loss 
of emotional as well as of \oluntary 
mo\ements The affected side is ex- 
pressionless and smooth, the lower 

e\elid droops, and the eye cannot be 
entirely closed The tears accumu- 
late and run dowm the face The lips 
are relaxed and pow erless, and ability' 
to drink, chew , articulate, etc , is im- 
paired The mouth is drawn toward 
the affected side this and other cm- 
dences of parah sis being exagger- 
ated when the patient laughs or 

smiles The affected side ma> show 
some congestion or circuIator\ de- 

lect, and occasionalh an herpetic 
eruption appears The soft palate 
and tongue are not in\ oh ed, al- 
though, on account of the displace- 
ment of the mouth, the tongue seems 
to deiiate fiom the median line 
The sense of taste m the anterior 
part of the tongue is lost in a small 
pioportion of cases There aie few 
or no sensoir abnormalities 

The electrical leactions are the 
same as are seen in othei forms of 
peiipheral neuritis, their exact char- 
actei depending upon the se\eritA of 
the case, and for this reason possess- 
ing an especial \alue in piognosis 
Thus, if the electrical reactions are 
nearly normal the case is a mild one, 
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and recovery will most likely take 
place within a few weeks If the ex- 
citability of the nerve to galvanic 
and faradic curients is lessened and 
that of the muscles to galvanic cui- 
rent increased and formula altered 
(An Cl C >K Cl C contraction slug- 
gish) the case is still favorable, re- 
cov ery being probable within six to 
eight weeks When complete re- 
action of degeneration is present, — 
that IS, when faradic and galvanic 
excitability of neive is lost, faradic 
excitability of muscle lost, galvanic 
excitability of muscle increased, and 
formula and natuie of contraction 
altered as above, — the case is serious 
and will not recovet foi many months 

The usual outcome of a penpheial 
facial patal>i,ib is complete lecoveiy 
In the few cases which tei inmate un- 
favoiably the paial^sis and lesulting 
facial asymmeti> may be peimanent 
There is atrophy of facial muscles m 
all severe cases and some degree of 
atiophy as well as some contiactuie 
may, in the more seiious cases, 
persist 

DIAGNOSIS —The diag losis of a 
facial palsy is simple, inspection be- 
ing all that IS lequired in the major- 
ity of cases The only question is 
whether the lesion is cential or pe- 
iipheral The peripheral cases show 
changes in electiical leactions, impaii- 
ment of emotional mov ements, loss ol 
reflex movements, and peisistenl 
paralysis of e} elid, these conditions 
being revel sed in central paialysis 
A central lesion also is usually asso- 
ciated with some other symptoms of 
intracranial disease, often a hemi- 
plegia The seat of the lesion can 
often be accurately located If the 
facial nerve alone is involved and the 
sense of taste is unimpaired, the 


lesion IS in the trunk of the nerve, 
outside of the skull, or is just within 
the stylomastoid foramen If the 
sense of taste m the anterioi portion 
of the tongue is affected, the lesion is 
m the Fallopian canal If complete 
deafness occurs with the facial palsy, 
disease in the trunk of the nerve at 
the base of the brain is indicated, 
while, if there is associated paralysis 
of the sixth nerve, the lesion is prob- 
ably located in the pons 
ETIOLOGY AND PATHOL- 
OGY — Facial paralysis may be due 
to a lesion involving any part of the 
facial nerve-tiact fiom the motor 
centei m the lowei Rolandic area of 
the coitex to the face muscles of the 
ojiposite side If the lesion lies in the 
cortex oi between coitex and facial 
imcleus in the pons, we have a ‘ su- 
pianucleai ’ facial paialysis If the 
lesion involves the nucleus in the pons, 
we have to deal with a “nuclear” 
paialvsis If the hbeis of the nerve 
itself be aflected, the term ‘ infranu- 
clcai” IS applied A supianucleai or 
cential paialysis is usually seen m 
association with a hemiplegia, the 
electiical leactions lemain unaltered, 
the uppei muscles of the face are but 
little involved, and voluntaiy move- 
ments aie moie impaiied than is the 
povvei of emotional expression 

1 he penpheial foim of Bell’s pals/, 
or facial paialysis, that arising fiorn 
lesions of the neive-tiunk oi neive- 
roots in the pons, is one of the most 
common of the penpheial paralyses 
It is more often seen in early middle 
life, and in men than in women The 
gieat majority of the cases have as 
their basis a neuritis of the facial 
nerve, due to exposure to cold Such 
cases are sometimes referred to as 
“iheumatic” Other causes are in- 



NERVES, PERIPHERAL, DISEASES OF (BONDURANT) 


803 


jury to the nerve-fibers, as from acci- 
dental cutting during surgical opera- 
tions upon the neck, or from blows, 
compression, temporal-bone disease, 
etc 

TREATMENT — The pathological 
process underlying the paralysis, 
•when such exists, should be first 
dealt with In the common neuntic 
cases a mercurial purge should be 
given in the beginning, followed by 
countenmta'tion over the affected 
nerve-trunk, in the form of a blister, 
the actual cautery, or a strong gal- 
vanic current The internal adminis- 
tration of aspirin, salicylates, or salol, 
continued for some days, is advisable 
Potassium iodide is almost always 
beneficial, even in cases destitute of 
syphilitic taint It should be given in 
moderate doses, continued for a long 
time After subsidence of the acute 
symptoms facial massage and the 
local application of the faradic cur- 
rent in strength sufficient to produce 
muscular contraction will serve to 
hasten i estoration of power to the 
paralyzed muscles 

LOCALIZED NEURITIS 

Disorders of the glossopharyngeal, 
or ninth pair of cranial, nerves are 
attended by perversions of the sense 
of taste, as well as by abnormalities 
of common sensation and motion in 
parts to which the nerve is distrib- 
uted The nerve may be affected 
alone, but is often involved, along 
with the hypoglossal, in the (nuclear) 
changes of bulbar paralysis 

The pneumogastric nerve, with its 
extensive distribution and varied 
functions, gives, when affected by 
disease, a many-sided clinical picture, 
the more prominent features being 
cardiac irregularities and gastric dis- 
orders The nerve is rarely alone in- 


volved, but not infrequently par- 
ticipates m the morbid changes of 
multiple neuritis, or beriberi It may 
also be affected from injury, as a 
result of pressure from a tumor, etc 
The tachycardia and acute gastric 
symptoms pertaining to disease of 
the pneumogastric nerve have al- 
ready been referred to under multiple 
neuritis 

Some of the cases of "nervous” 
dyspepsia are attributable to disorder 
of the vagus Some forms of paral- 
ysis of the larynx and pharynx, as 
well as some of the laryngeal neu- 
roses, depend upon disorder of this 
nerve 

The spmal accessory nerve may be 
affected by a neuritis, rheumatic or 
other, or by injuries, tumors, etc 
The result is paralysis or weakness of 
sternomastoid and trapezius muscles 
Spasmodic wry-neck is sometimes 
traceable to spinal accessory disease 

The hypoglossal nerve is often in- 
v'olved as a part of a bulbar palsy, or 
in course of general paresis or other 
degenerative nervous disease The 
prominent symptoms are paralysis 
and atrophy, with fibrillary tiemor in 
the side of the tongue, with dev lation 
of the tongue toward the sound side 

INFLAMMATION OF SPINAL 
NERVES 

The noteworthy diseases of the 
spinal nerves aie the general condi- 
tions of neuritis, degeneration, etc , 
already described, the painful affec- 
tions included under the term neural- 
gia (^vide infra) and the affection 
knowm as sciatica, now to be dealt 
with 

SCIATICA 

This is to be regarded as a form of 
neuritis chiefly interstitial in charac- 
ter, the pathological changes being 
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located in the nerve-sheath In severe 
cases the nerve-fibrils are also af- 
fected The lesion is usually local- 
ized at the sciatic notch and near 
the middle of the thigh, and the 
pathological alterations shown are 
those of simple neuritis, previously 
sketched 

Practically every case of sciatica 
IS caused by some lesion near the 
exit of the sciatic nerve The pain 
and tenderness along the course of 
the nerve are simply referred pain 
from the low portion of the back 
In order to properly treat sciatica. 
It IS necessary to search for the cause 
of the trouble, which is either a me- 
chanical pressure or inflammatory 
irritation at the origin of the nerve 
Rogers (Boston Med and Surg 
Jour, Nov 16, 1911) 

The malady is most common in 
'middle life, and is seen more fre- 
quently in men than in women The 
remote or predisposing causes are 
general malnutrition, rheumatic, gouty, 
and uric acid diathesis, digestive de- 
fects, syphilis, and anything which 
lowers general vital tone The excit- 
ing causes are exposure to cold, mus- 
culai overstrain, and diiect injuiy, as 
fiom pressuie or blows 

SYMPTOMS — -The characteristic 
symptoms of sciatic neuritis are pain 
and tenderness along the course of 
the sciatic nerve, with weakness and 
a sensation of stiffness in the muscles 
The onset of the pain is usually grad- 
ual, It being felt at first only on 
exertion, but, as it becomes more 
severe, being constant It is at times 
a dull ache, at others a sharp lan- 
cinating or acute burning pain For- 
mication, tingling, and some degree 
of anesthesia are common In the 
later stages there is some atrophy of 
the calf and other muscles supplied 
by the sciatic nerve, and in a few in- 


stances the disease extends to the 
lumbar plexus of nerves 

Trophic disorders, as edematous 
swelling and herpes, are of not infre- 
quent occurrence 

The disease endures for weeks, 
months, or even years, although 
eventual recovery is the rule Most 
cases last for months The more 
acute and severe the initial symp- 
toms, the longer the case will prob- 
ably last An obstinate form of 
neuralgia may persist after the other 
symptoms of sciatic neuritis are en- 
tirely gone Secondary sciatic neu- 
ritis, from pressure of a tumor or a 
similar cause, can, of course, be re- 
lieved only after removal of the cause 

DIAGNOSIS — As recently empha- 
sized by Alexander, blunders in diag- 
nosis are comparatively frequent 
In neurasthenic pain there is a 
lack of objective symptoms, the pain 
IS constant lathei than paroxysmal. 
It fluctuates with the mood and with 
insomnia, the attention cannot be 
di veiled fiom the pain, and the pa- 
tient begins to groan when the foot is 
grasped tor the Lasegue test In true 
sciatica pain is not experienced until 
the leg IS laised to an angle of 45 or 
60 degiees Spondylitis, sacroiliac 
disease or sti etching of the symphy- 
sis in a wasting disease or pregnancy, 
and senile hip-joint disease fre- 
quently develop sciatic pain as the 
fiist symptom, but the insidious 
course, the rontgenoscopic findings, 
and the pain in the hip-joint when the 
flexed leg is passively moved differ- 
entiate the affection In tabes the 
pain IS generally bilateral and inde- 
pendent of active or passive move- 
ments, instead of the Lasegue sign, 
there is hypotonicity without pains 
The writer has never encountered 
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sciatica in a tabetic nor a case of 
sciatica traceable to flat-foot alone 
The sacral form of multiple sclerosis 
IS hard to distinguish from true 
sciatica 

New symptom which was lacking- 
in only 6 of his 124 patients with 
sciatica It is an extremely painful 
point found by pressing- the finger 
into the abdomen over the spinous 
process of the last lumbar vertebra, 
thus pressing on the nerve-roots and 
the sacral plexus Gara (Deut med 
Woch , Apr 20, 1911) 

Several patients who came to 
the writers complaining of obstinate 
and long-standing sciatica The 
source of trouble was found to be 
located at the lower extremity of the 
cecum The latter, moreover, failed 
to rise when examined with the 
X-rays while the patient was in the 
Trendelenburg position The authors 
therefore had 3 patients with particu- 
larly sharp pains m the lower limbs 
operated In all, adhesions were 
found uniting firmly the cecoappen- 
dicular structures, themselves situ- 
ated low down, with the posterior 
parietes After appendectomy and 
liberation of the adhesions the pa- 
tients were cured of their sciatica 
Enriquez and Gutmann (Bull med , 
June 28, 1913) 

A pathognomonic sign would prove 
of great value in cases where rapid 
and certain diagnosis is necessary 
Such a sign is afforded by an increase 
of the abdominal reflex on the af- 
fected side while the reflexes are less 
pronounced or absent on the sound 
side The superior, median, and in- 
ferior reflexes should all be tested 
The patient lies on his back with his 
abdominal walls fully relaxed, and the 
limbs extended symmetrically The 
sign IS found in over 80 per cent of 
all patients examined Its presence 
in non-sciatic cases means some con- 
dition which could not be confounded 
with sciatica Pisani (Malpighi, July 
1, 1915), 

To obtain the gluteus sign the 
writer, with the patient prone, taps on 


the point of attachment of the gluteus 
maximus on a level with the second, 
third and fourth parts of the sacrum. 
This muscle then contracts, in exag- 
gerated fashion m true sciatica F 
Rosa (Presse med , June 4, 1917) 
Flexion of the big toe on percussion 
of the tendo Achilles, m disorders of 
the sciatic nerve, may occur as sole 
symptom and can thus settle a doubt- 
ful diagnosis Villaret and Faure- 
Beaulieu (Presse med , Sept 13, 1917) 

TREATMENT — In the treatment 
of sciatica the first requisite is abso- 
lute and complete rest of the limbs, 
all movements which give the least 
pain being scrupulously avoided 
Simply confining the patient to bed 
may answer in many cases, but in the 
aggravated forms placing the limbs 
in splints IS advised 

Hot applications, as hot poultices, 
superheated air, etc, are grateful in 
relieving the pain, while occasionally 
ice IS more useful Counterirritation 
by the actual cautery gives great re- 
lief sometimes A strong galvanic 
current is always of service The 
local hypodermic administration of 
drugs is preferable to the use of 
drugs by the mouth 

The writer used intravenous injec- 
tions of phenol (Baccelli's method), 
1 1000 solution, m the treatment of 
sciatica in 11 cases The sciatica 
was of several years’ standing in 
some of the cases and had completely 
incapacitated the patient From 10 
to 60 injections were required Rosi 
(Policlmico, Oct 13, 1912) 

Marked improvement in 2 cases 
after a few daily subcutaneous injec- 
tions of 1 c c (16 minims) of 1 1000 
epmephrm solution Gaisbock (Med 
Klinik, Mar 16, 1913) 

Eight cases were treated by mjec- 
tions of 4 per cent qumm© and urea 
hydrochloride in salt solution into 
subcutaneous tissue over the course 
of the nerve Fifty injections were 
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given m all, without untoward re- 
sults Always decided relief was ob- 
tained after 1 injection, and no fur- 
ther attacks occurred after the third 
Injections were given daily for 4 
doses, then every other day, until 
patient entirely relieved Two cases 
of facial neuralgia were also treated, 
with complete relief after the second 
injection Cables (Jour Amer Med 
Assoc , Dec 27, 1913) 



I sciatic nerve as it emergres from the sacro 
sciatic foramen unmodified 2 sciatic nerve after 
intraneural injection of salt solution 3 sciatic 
nerve after stripping: off the perineurium without 
adhesions 4 sciatic nerve with adhesions ex 
tending: to the perineurium {Heile ) 

(Berliner klinische Wochenschrift ) 

Cold water injected into the mus- 
cles gives great relief Acupuncture 
IS frequently of great value Where 
local lemedies fail the internal ad- 
ministration of coal-tar products or 
morphine may be necessary 

Surgical measures, such as nerve 
stretching, splitting the sheath, etc , 
may be tried as a last resort 

The writer pulls on the leg of the 
reclining patient, exerting about as 


much force as for pulling off a boot 
If this relieves the pain of the sci- 
atica, he applies extension systemati- 
cally, raising the extended leg once 
or twice a day to the point borne 
without special pain and then apply- 
ing extension to the foot with the 
leg resting on an inclined plane 
This IS repeated cautiously once or 
twice a day for from five to thirty 
seconds at a time This stretching 
is supplemented by stretching the 
leg backward for a few seconds as 
the patient lies on the side The 
ordinary measures are also applied, 
but the nerve stretching often proves 
successful alone Heermann (Deut 
med Woch , Aug 18, 1910) 

Where, after relief through rest in 
bed, pain recurs upon movements of 
the thigh, the nerve should be ex- 
posed and examined for adhesions 
Very small adhesions may be re- 
moved by nerve stretching, but, where 
large and numerous adhesions pres- 
ent, careful dissection with the knife 
necessary, and offers great chance ot 
permanent improvement Lewis and 
Taylor (Therap Gaz , June, 1913) 
The writer has found acute sciatica, 
especially sciatica developing after 
an accident, much easier to cure than 
moderate sciatica in patients with a 
familial tendency to rheumatism 
When severe sciatica persists un- 
modified by persevering internal 
treatment, he injects 100 to 200 cc 
salt solution directly into the nerve 
This loosens up the fibers and may 
break up adhesions that have formed 
between the fibers and the sheath of 
the nerve He makes the injection 
just as the nerve emerges from the 
sacrosciatic foramen, at the center of 
a line drawn from the superopos- 
terior spine to the tuberosity of 
the ischium In 4 exceptionally 
severe cases of years' standing m 
which no measures had given but 
transient relief he cured the sci- 
atica at one stroke by the following 
operation He exposed the nerve 
where it pierced the pelvis, opened 
the outer sheath, and separated a net- 
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work of adhesions inside He ran 
his finger into the foramen to learn 
if there was any pressure on the 
nerve beyond and found it necessary 
in 1 case to excise the arteria comi- 
tans or the pyriform muscles, as they 
seemed to press on the nerve He 
concluded by injecting salt solution 
into the nerve beyond the point he 
could reach The nerve thus care- 
fully isolated was buried between the 
fibers of the gluteal muscle, drawn 
apart for the purpose The results 
in these desperately chronic and 
agonizing cases were surprising 
Heile (Berl klin Woch , Mar 30, 
1914) 


The diet should be liberal and the 
general bodily state improved as 
much as possible by tonics and hy- 
gienic measiires 

Nourishing diet, with fats pre- 
dominating, adAused Milk, cream, 
eggs, butter, marrow, bacon, and oils 
to be given, with frequent feeding 
between meals, but meats to be eaten 
sparingly Half an hour before each 
meal, give large cup of hot water 
containing a glycerophosphate Hunt 
(Med Record, June 28, 1913) 

In the later stages of the malady 
electricity and massage should be 
used systematicallj, as they shorten 
the period of convalescence 

The writer has obtained excellent 
results from the use of static elec- 
tricity in the treatment of chronic 
sciatica and similar forms of neuritis 
He uses the Morton wave current, 
the brush, and indirect sparks Webb 
(Lancet, Jan 12, 1907) 

Application of dry cupping glasses 
which the patients themselves can 
use, so that they may be frequently 
repeated The writer has seen good 
results in acute cases from wet packs 
on the hip and leg and made with 
linen or silk bandages, wrung out m 
water of 60° to 70° and covered 
with a double layer of flannel Very 
light friction, carefully applied by the 
physician himself, avoiding the most 


painful spots, ib sometimes very 
useful Orb (Med Press and Circ , 
Mar 30, 1910) 

Injections of saline solution into 
the sciatic nerve have given good re- 
sults in a large proportion of cases 
The solution is given either pure or 
with an anesthetic 

Sahne injections into the sciatic 
nerve v\ere employed in 8 cases, 4 
of which were cured, 1 after slight 
improvement made worse, and 3 lost 
sight of Injections were made at 
sciatic foramen or gluteal fold, ac- 
cording as pressure causes greater 
pain at one or other Hay (Glasgow 
Med Jour, Apr, 1911) 

The writer injects physiological 
salt solution containing one per mille 
betaeucame, in quantities of from 70 
to 100 c c (2^i to 3y^ fluidounces) into 
the sciatic nerve at its point of exit 
from the foramen, using considerable 
pressure A sudden jerk of the leg 
muscles follows when the point of 
the needle has pierced the nerve 
sheath A Lange (Pract, Jan, 

1912) 

Injections of sterile normal saline 
solution near sciatic nerve were em- 
ployed in 25 patients with following 

results 13 cured, 10 improved, 

most of them being enabled to re- 
sume their former occupations, 2 un- 
improved Lcbzynsky (Med Record, 
Feb 17, 1912) 

Where acute attack, m spite of the 
usual measures, persists longer than 
ten to tourteen days, sulphur baths 
or hot carbon dioxide baths (102 7® 
to 104° F , and lasting twenty 

minutes) should be employed, or 
heat applied in other ways If in- 
effective, the author counsels treat- 
ment by injections of saline solution 
and air 1 Injection of 800 to 1000 
c c of air, filtered through cotton, 
under skin on outer aspect of leg 
2 Injection of 60 to 80 c c (2 to 
2% fluidounces) of 0 8 per cent salt 
solution, with 001 to 0 02 Gm (% to 
H grain) of novocaine added, just 
below sacrosciatic notch, as close to 
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nerve as possible 3 Injection of 10 
to 20 c c (2H to 5 fluidrams) of salt 
solution, with 0 01 Gm (% gram) of 
novocaine into epidural space of in- 
ferior lumbar region, needle being 
passed in and up through coccygeal 
notch, preliminary anesthesia of 
course of injection with novocaine 4 
Where very severe pain and contrac- 
tures of lumbar muscles, injection of 
10 to 15 c c (2j4 to fluidrams) of 
salt solution between third and fourth 
lumbar vertebrae into epidural space 
Injections to be repeated at intervals 
of three or four days, substituting 1 
to 1 2 per cent for 08 per cent saline 
Two to S series of injections cure 
obstinate cases Sicard (Revue de 
therap med chir,Jan 15,1912) 

Perineural injections have been 
recommended by Cathelm and Sicaid 
and epidural injections by Blum 
saline solution w ith oi without an 
anesthetic, a 0 25 pei cent solution of 
cocaine for instance 

Epidural injections of saline solu- 
tion or an ane'^thetic to inesthetize 
the sacral nerve-roots after they 
have left the cord was discovered 
Simultaneously by Cathelm and 
Sicard The writer found that epi- 
dural injections were efficacious 
when the penneurdl injections failed 
He injects from 5 to 10 c c (IVl to 
25 / fluidrams) into the spinal canal 
through the lower median sacral 
foramen, the needle piercing only the 
sacrococcygeal ligament The epi- 
dural method is not painful and has 
never caused fever or other untoward 
effects, but injections by the peri- 
neural method have produced pa- 
ralysis of the peroneus Epidural 
injections affect a wider nerve dis- 
tribution than do perineural injec- 
tions Blum (Munch med Woch, 
Bd Ivii, S 1681, 1910) 

Prompt and permanent cure of 
sciatica was obtained by the writer 
with epidural injections of about 20 
c c (% fluidounce) of physiological 
salt solution or a weak anesthetic 
His best results were obtained with 


this amount of Schleich’s No II solu- 
tion This proved effectual in 5 of 7 
cases of inveterate sciatica, as also in 
a case of tedious and rebellious coccy- 
godynia resulting from a fall in a 
girl of 12 In this latter case the 
pain was banished permanently by 
a single injection of 10 c c (254 
fluidrams) of a 025 per cent solution 
of cocaine Glimm (Munch med 
Woch, Feb 21, 1911) 

Twelve cases of sciatica treated 
with a 1 per cent novocame-bicar- 
bonate solution with excellent re- 
sults in some cases, in 1 patient the 
improvement lasting two years 
Where brilliant results were not ob- 
tained the affection was probably not 
a true sciatica Sciatica of the roots 
is the kind most amenable to this 
treatment Lawen (Deut med 
Woch , Jan 2, 1913) 

Reports of 12 cases of sciatica 
treated with epidural injections of 
novocaine Seven of these patients 
were permanently cured One eg 
(% grain) of novocaine, 0 25 Gm (4 
grains) of sodium bicarbonate, and 
0 5 Gm (7y^ grains) of sodium 
chloride are dissolved in 100 cc (354 
fluidouneeb) of cold distilled water 
Ihis mixture is injected into the 
sacral notch between the tubercles 
In fifteen or twenty minutes after the 
injections all symptoms of the sci- 
atica disappeared, but he left the 
patients in bed foi a few days 
Langbein (Deut med Woch, Bd 
xxxix, 20, 1913) 

According to Jassanetzky-Womo 
(Zentralb fur Chirurgie, xxxix, 1021, 
1912), complete anesthesia of the 
sciatic neive can be brought about by 
means of a 2 per cent novocaine- 
adrenalm solution, 10 minims being 
injected The point where the nerve 
can be easily and safely injected cor- 
lesponds to the junction of a horizon- 
tal line passing through the top of 
the gieat tiochanter and a vertical 
line through the margin of the tuber- 
osity of the ischium In 3 out of 20 
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cadavers the horizontal line was 
from 1 to 1 5 cm too high In all the 
others the junction of these two lines 
was exactly at the point where the 
nerve, immediately after making its 
exit from the great sciatic foramen, 
lies directly on the bone 

The most satisfactory method of 
treatment comprises absolute rest in 
bed, the application of warmth along 
the course of the nerve and specially 
in the gluteal region, and the admin- 
istration of large doses of the sali- 
cylates during the early stages If 
the attack does not respond, the 
writer injects 100 to ISO c c (3% to 5 
ounces) of salme solution into the 
region of the sciatic nerve at a point 
1 inch to the outer side of the junc- 
tion of the inner third with the outer 
two-thirds of a line drawn between 
the sacrococcygeal articulation and 
the lowest point of the posteroex- 
ternal border of the great trochanter 
From 3 to 5 such injections may be 
required at intervals of 2 days before 
there is permanent relief, The second 
method is the injection of 60 to 80 c c 
(2 to 2% ounces) of warm sterile saline 
solution into the epidural space 
through the superior sacral foramen 
The hrst 10 to 20 c c (2j4 to 5 drams) 
of the saline should contain a small 
amount of adrenalm and 125 mg (2 
grains of novocame I Strauss (Jour 
Amer Med Assoc , Dec IS 1917) 
The X-rays and autogenous vac- 
cines have been tried with some de- 
gree of success 

The writer made a vaccme from 
a throat coccus, and at once gave the 
patient a dose of 100 million, killed 
by one hour at 60 ° C In a week the 
writer doubled the dose This in- 
creased the pam and developed 0 5“ 
F temperature elevation, which dis- 
appeared within twenty-four hours 
Three days later he was up and 
about, greatly improved, and at the 
end of the week was given the third 
dose, 400 million This reacted 
about as the preceding, but when he 
returned again, seven days later, all 


pain had disappeared, and a final pre- 
cautionary dose of double the last 
was gi\en without any following re- 
action, and the patient has been 
without the least sjmptom of the 
malady for the past five months 
Greeley (N Y State Jour of Med , 
Apr, 1914) 

NEURALGIA 

DEFINITION AND VARIE- 
TIES — Neuralgia is a functional or 
mild neurotic disorder of the sensory 
nerves or tlieir centers, character- 
ized, as the name indicates, b> pain 
The affection may be idiopathic — de- 
pending upon some functional dis- 
turbance alone, or it ma}- be symp- 
tomatic — due to some organic disease 
of the nerve or to some disease or 
pathological state outside of the nerv- 
ous system, such as neuritis, anemia, 
and toxemia The tendency^ of later 
years is to dimmish the number of 
idiopathic neuralgias by the discov ery 
of organic disease with demonstrable 
pathological changes in the nerv'^e- 
trunks 

Neuralgias are classified, according 
to their causes, as ‘neuritic,” “toxic,’* 
“gouty ,” rheumatic,” etc , or accord- 
ing to their location, as “trigeminal,” 
‘ sciatic ’ intercostal,” ‘ cervico-occipv- 
ital,” etc The general features of 
the disorder will be first discussed 
and after these the more important 
clinical v’^arieties will be briefly 
described 

SYMPTOMS — Pam is the chief 
and characteristic sy mptom, the on- 
set of the pain being sometimes pre- 
ceded by soreness and stiffness in 
muscles and tissues of affected part, 
sometimes developing suddenly and 
without warning The pain is inter- 
mittent or paroxy’-smal, of a dart- 
ing, stabbing character, accompanied 
sometimes by burning and tingling 
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sensations There is usually tender- 
ness ovei the entire nerve-trunk, 
with certain “painful points” at which 
the tenderness and pain is gieatest 
The paioxysms of pain may occur 
only at long inter\ als, but usually, for 
some hours, they occur eveiy few 
minutes , in aggra\ ated cases may be 
neatly continuous foi hours or days 
In occasional cases there may be 
some pain continuously for months 
or e'ven se\eral years In some in- 
stances the pain is gieatest at a cer- 
tain time each daj , the seeming 
periodicity being most mai ked m 
malarial cases, although seen where 
there can be no thought of malaiial 
influence 

Trophic and \asomotoi distuib- 
ances in affected area, such as cold- 
ness, eiuptions, falling out or changes 
m coloi of the haii, etc, are occa- 
sionally seen In some forms of 
neuralgia twitching oi spasm ot 
adjacent muscle-, accompanies the 
parox> sms 

DIAGNOSIS — I he diagnosis ot 
neuialgia is simple the pieseiice of 
the characteristiL pain being suffi- 
cient The only j)iactiLal difficulty is 
in distinguishing between neuialgia 
and neuritis, and here since the con- 
ditions shade into one anothei , it may 
be impossible to draw i shaip divid- 
ing line Genet allv speaking, the 
pain in neuritis is more constant m 
location than is the pain of neuralgia , 
It does not shift not dart from one 
nerve to another, there is in neuiitis 
much more musculai weakness, stiff- 
ness on movement, and lelaxation of 
tissues, and absence of the history of 
lepeated attacks 

In the diagnosis of neuralgia a 
radiograph of the parts should be 
taken when severe persistent neu- 


ralgia exists so as to exclude the 
possibility of the pain being due 
to an inverted third molar, whose 
crown, by pressing on the nerve 
passing through the inferior dental 
canal, not infrequently causes neu- 
ralgic pains J W Brophy (Treat- 
ment, Dec , 1905) 

Diagnosis between myalgia and 
neuralgia In myalgia tenderness of 
one or more muscles m the painful 
region, hyperalgesia of the skin over 
these tender muscles, an injection of 
a small quantity of sterile salt solu- 
tion into a muscle proves painful if 
the muscle is inflamed, but not pain- 
ful if It IS not inflamed, frequently 
patients who have myalgia complain 
of paresthetic symptoms, rather fre- 
quently the affected muscles show a 
weakness in their action, the char- 
acter of the pain is different from 
that of neuralgia, and the topography 
lb different Pentz (Berl klin 
Woch , July 29, 1907) 

Neuralgia and soreness in the neck 
in the region of the tonsils usually 
arise from diseased tonsils Neural- 
gi IS in the region of the tonsil, ear, 
side of head, neck, nose, teeth, gums, 
or antium of Highmore may be and 
frequcntl> are caused by diseased 
tonsils Disturbances of function 
through pressure on or inflammation 
of nerves may manifest itself m 
hoarseness in loss of voice, cough, 
difficult deglutition, or entrance of 
food into trachea, with regurgitation, 
or in defects m hearing, dyspepsia, 
and disturbed heart action Such 
diseased tonsils may not be and usu- 
ally are not large or acutely inflamed 
F C Todd (Jour Amer Med Assoc, 
Aug 27, 1910) 

Acute and chronic rheumatism of 
the vertebrae, tuberculous processes 
in the bronchial lymph-nodes, and 
disturbances in the spine of the same 
nature as those in the foot from flat- 
foot, — these three affections may in- 
duce sharp pains, actual spinalgia, 
simulating various other troubles and 
liable to be misinterpreted and mis- 
treated The pain and hyperesthesia 
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with these affections are always bi- 
lateral The patient may not be 
aware of this bilateral character, — 
usually not, — but it can be determined 
by delimiting the area with the 
needle and studying the character of 
the pain, which is ali^ays typical of 
true neuralgias The zones of hyper- 
esthesia are abnormally sensitive to 
contact, to pressure, and to tempera- 
ture The “pressure points” are also 
excessively tender Zuelzer (Berl 
khn Woch, Sept 8, 1913) 

ETIOLOGY — Neuralgia is a dis- 
ease of middle life, rarely affecting 
children and rarely occurring in old 
age It IS somewhat more fiequent 
in women than in men , more fre- 
quent in cold than in warm weather, 
more frequent in cold and damp cli- 
mates than in dry and warm locali- 
ties 

Members of neuropathic families 
are more liable to the disease 
than are persons of good nervous 
heiedity The immediate exciting 
causes are anything which lowers 
general nerve tone and any toxic 
agent or disease attended by toxemia, 
such as anemia and general cachectic 
states, malaria, infectious diseases, 
autogenous poisonings, diabetes, lead 
poisoning, etc 

Report of S3 cases of neuralgia due 
to excessive smoking There were 
31 cases of sciatica and 22 of brachial 
neuralgia Diffuse pains, not re- 
stricted to individual nerve areas, 
were represented by 110 cases The 
nature of these latter is obscure, as 
in some cases an arthopathy seemed 
to be present The condition termed 
by Erb dyskinesia intermittens angio- 
sclerotica is abundantly recognized 
by its sponsor as occurring much 
more frequently in heavy smokers 
than in any other class of people It 
IS very largely a tobacco angioneu 
rosis Von Frankl-Hochwart (Deut 
med Woch, Dec 14, 1911) 


Exposure to cold may precipitate 
attacks in those predisposed, as may 
reflex irritations from disease of eyes, 
ovaries, abdominal organs, carious 
teeth, etc 

Case in which the patient com- 
plained bitterly of pain back of the 
eye, the vision of which was slightly 
affected and the visual 
what contracted The \ "^s 

rather congested Exatmnation re- 
\ealed a gold-capped tooth, the left 
upper second molar, which was sen- 
sitive and had been recapped several 
times by different dentists during the 
past year Extraction of the tooth 
was ad\ised and performed, when a 
dental spud was found extruding 
from its posterior root about %6 inch 
The pain back of the eye was com- 
pletely relie\ed, the vision improved 
to normal, the blurring disappeared, 
and the visual field u as nearly normal 
two days after the extraction of the 
tooth H V Wuerdemann (Ophth 
Record, Nov, 1913) 

Where hereditary predisposition is 
very strong the affection may de- 
velop without discoverable cause 
The neurasthenic and hysterical are 
particularly prone to suffer from 
neuralgia 

In many cases of neuralgia, the 
true ‘ functional” or idiopathic cases, 
no pathological alterations in the 
nerve-fibers, cells, or ganglia can be 
detected, the presumption being that 
the pain is due to malnutrition or 
toxemias of a degree too slight to 
cause alterations of structure In 
other cases the ner\ e-trunks are 
swelled and tender, and m most 
such cases the pathologicoanatomical 
changes are those of a mild inter- 
stitial neuritis 

TREATMENT —The first indica- 
tion IS removal of the cause, when 
such IS discoverable and can be re- 
moved General tonic and hygienic 
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treatment is always advisable, as any 
improvement in vital tone and blood 
quality gives measurable relief from 
idiopathic neuralgia Removal from 
an unhealthy climate often gives re- 
lief Iron, arsenic, strychnine, cod- 
liver oil, and phosphorus, singly or in 
combination, are the tonics most 
used Qiunine, at one time much 
lauded as a specific for some forms 
of neuralgia, is apt to prove disap- 
pointing 

Case of trifacial neuralgia of four- 
teen years’ standing which had re- 
sisted all the usual remedial means, 
including resection of the sensory 
root of the nerve and the injection 
of cocaine, and in which subcutaneous 
injections of quinine and urea hydro- 
chloride brought apparently perma- 
nent relief H Crenshaw (Therap 
Gaz , Dec , 1912) 

Records of S cases of trifacial neu- 
ralgia (1 case being multiple neuritis 
plus trifacial neuralgia) in which 
the treatment consisted of strych- 
nine exhibited in large doses All 
of these cases were due to infection, 
which seems to be the important in- 
dication for the exhibition of strych- 
nine The strychnine tre'itment was 
given by mouth or hypodermically 
in Mo- to Mo- gram (0 0016 to 0 0022 
Gm ) doses hourly for four hours 
morning and evening Orbison 
(Calif State Jour of Med, Oct, 
1913) 

Local applications are sometimes 
helpful in the milder forms 

For the local treatment of neu- 
ralgia, the following liniment is 
recommended — 

IJ Chloroformi 
Athens 
Alcohohs 
Camphovios 
Tinctures opii 

M et ft linimentum 

A square piece of flannel should be 
moistened with the liniment, placed 


over the seat of pain, and covered 
with some impermeable material 
In pains at the anus not accounted 
for by a fistula or rectal lesion the 
following liniment may be rubbed 
over the part several times a day — 

Extracti helladonnc^ 
fohorum Sss (2 Gm ) 

Chloroformi fSss (2 c c ) 

Glycerim fSss (15 c c ) 

M et ft linimentum 

In periorbital neuralgia and oph- 
thalmic migraine the writer uses the 
following ointment — 

R Mentholis gr xiij (0 85 Gm ) 

Cocatn<s gr iv (025 Gm ) 

Chlorah hydrati gr iiss (0 15 Gm ) 
Petrolati gr Ixxv (5 Gm ) 

M et ft unguentum 
Sig Rub ointment over the seat of 
pam and cover with oiled silk 

Galezowski (Pans medical, May 31, 
1913, N Y Med Jour, Dec 6, 1913) 

The systematic use of electricity, 
long continued, is one of the most 
valuable means at our disposal for 
the permanent relief of neuralgic pain, 
the galvanic current giving best 
results The use of X-rays has re- 
cently been lauded 

The writer reports the successful 
result of the use of the high-fre- 
quency currents in a case of very 
resistant trigeminal neuralgia which 
had not been improved by any other 
form of treatment W F Sommer- 
ville (Bnt Med Jour, Dec 21, 1912) 
Application of X-rays to corre- 
sponding nerve-roots gives good 
results in brachial or trigeminal neu- 
ralgia or neuritis, provided the con- 
dition be due to a true radiculitis or 
a lesion compressing the nerve- 
roots, and not to peripheral involve- 
ment Zimmern, Cottenot, and Dari- 
aux (Presse med , June 25, 1913) 

Of remedies for the relief of the 
paroxysms of pain the coal-tar deriv- 
atives stand first Gelsemium also 
IS a valuable antmeuralgic agent, as 


fSss (IS cc) 
fSiss (45 c c ) 
fSiv (125 c c ) 
5ij (8 Gm) 
TTLL (3 c C ) 
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are ether, valerian (these last two 
often in combination) , aconite or its 
active principle, acomtine, cannabis 
Indica, and cimicifuga Alcohol given 
internally oftentimes affords relief, 
but It IS a dangerous remedy and 
should be prescribed with caution 
Nitroglycerin has been found useful 
m cases of facial neuralgia 

If S to 10 drops of guaiacol are 
gently rubbed into the skin over the 
painful spot, the neuralgic pain will 
cease at once, no matter of what 
character the neuralgia may be A 
Brodnax (Wisconsin Med Recorder, 
p 228, 1900) 

One-fourth, 3^, or even Ho gram 
(0 015, 0 008, or 0 006 Gm ) of Merck’s 
medicinal methylene blue, in watery 
solution, hypodermically near the 
seat of pain or near the spinal source 
of the affected nerve is generally 
sufficient Using these small doses, 
two points of injection may some- 
times be advisable at the same sitting 
A de Voe (Medical World, Sept, 
1902) 

Chloroform is the nearest ap- 
proach to a specific in the treatment 
of neuralgia The method is devoid 
of any untoward effects, both imme- 
diate and remote Chloroform in- 
jected locally has no systemic effects, 
but a local anesthetic effect Super- 
ficial injections often act with cer- 
tainty, even when the pain seems to 
be deep seated S Ormond Goldan 
(N Y Med Jour, June 13, 1908) 

The writer has obtained good re- 
sults in 16 cases of exceptionally 
severe trigeminal neuralgia and also 
in 100 moderate cases by treatment 
with aconitine and vigorous purga- 
tion The aconitine seems to have 
actual specific efficacy in trigeminal 
neuralgia He prefers to give it m 
the form of 8 or 10 pills containing 
a maximum of 0 002 Gm (%2 gram) 
for the daily dose It is supple- 
mented with calomel, IS grains (1 
Gm ) in 10 doses in ten hours (0 1 
Gm — grains — per dose), continu- 


ing afterward with a laxative water 
three times a day In giving the 
aconitine he inquires constantly for 
signs of intoxication, paresthesia in 
tongue, lips, or hands, mostly in the 
ulnar region, but has never obser\ed 
anything of the kind, probably on 
account of the vigorous purgation 
which he regards as the greatest ad- 
vance in the treatment of neuralgia 
in the last quarter-century Fuchs 
(Med Klimk, July 18, 1909) 

Since preparations of aconitine 
have become reliable, this agent can 
be advantageously employed in neu- 
ralgias of the fifth pair, especially 
when all other antmeuralgics, such 
as morphine, quinine, antipynn, 
pyramidon, phenacetin, etc , fail It 
IS given in doses of Ho nig every 
two or three hours until the desired 
effect IS obtained — 1 mg (%5 gram) 
within twenty-four hours never to 
be exceeded In facial and secondary 
neuralgias aconitine acts as a specific 
in allaying the pam, at the same 
time the removal of the causative 
factor must not be overlooked Dur- 
ing the dosing, the patient must be 
watched for dryness of the mouth, 
tickling sensation in the extremities, 
— a very characteristic phenomenon, 
— and paresthesia of the Ups and 
tongue, these symptoms indicating 
diminution m dosage or extension of 
the intervals of administration H 
Versluysen (Revue trimes beige de 
stomat, June, 1910) 

Case of severe trifacial neuralgia 
in which, all ordinary measures 
finally proving unavailing, 2 injec- 
tions of the following solution were 
made into the infraorbital canal on 
two successive days — 

B Sodii salicylatis gr \iiss(0 5Gm) 
CocairuE hydro- 

chloridt gr iJ4 (0 075 Gm ) 

Aqu<B destillatcE fSiiss (10 cc) 

M et ft solutio 

The injections were administered 
slowly with a 2-c c (J^ fluidram) 
syringe, under local anesthesia of 
the skin with ethyl chloride, the in- 
fraorbital foramen having first been 


6—62 
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located at the junction of the inner 
third and outer two-thirds of the 
lower margin of the orbit, S mm 
below a slight bony elevation pal- 
pable with the finger Almost com- 
plete relief from pain was at once 
obtained, and at the time of writing 
this result had been maintained for 
SIX months Monestie (Jour des 
sciences med de Lille, N Y Med 
Jour, Apr 26, 1913) 

When all other remedies fail, mor- 
phine hypodei micall). may justifiably 
be used, but there is great danger in 
these cases of initiating the habit, and 
other measures should be employed 
if at all possible 

Drugs of the analgesic class which 
have little or no action on the 
cerebral functions are often invalu- 
able, as antipynn, phenacetin, exalgin, 
antifebnn, butyl-chloral hydrate, 
salol, salicylates, and bromides Per- 
haps the most reliable of all this 
class of agents is aspirin in doses 
of about IS grams (1 Gm ) twice 
or thrice daily Quinine, which is 
almost specific in malarial cases, 
IS often most beneficial in the non- 
malarial types of the disease, those 
who deny its value probably use it 
in doses which are too small less 
than IS giains (1 Gm ) daily need 
not be tried Sir William Whitla 
(Pract, Nov, 1909) 

In a case of neuralgia of the bra- 
chial plexus which resisted hot-air 
baths, electricity, electric light baths, 
and antineuralgics 20 c c (% fluid- 
ounce) of 2 per cent novocaine solu- 
tion were injected above the clavicle, 
after the method of Kuhlenkampf 
The pain, as well as the tenderness on 
pressure, were at once relieved, also 
the swelling Two weeks later the 
patient returned to his work M 
Thobben (Munch med Woch , Aug 
26, 1913) 

Acupuncture, injection of water or 
saline solution beneath the skin, and 
active countenmtation may also be 
used with some hope of benefit 


Senes of cases of severe neuralgia 
in which castor oil brought about a 
speedy cure It should be given in 
doses of from 1 to 2 fluidounces (30 
to 60 c c ) three or four times daily, 
although in some cases good results 
have been obtained with smaller 
doses After the first two or three 
doses It usually loses its cathartic 
effects We should guard against its 
too free cathartic action by suffi- 
cient doses of opium in some form, 
as It IS the constitutional, and not 
the local, effect that it is desired to 
produce It is best given (after hav- 
ing been thoroughly washed and a 
few drops of some aromatic essence 
added) either in milk with efferves- 
cing Seltzer water or in ale, especially 
Bass's ale A palatable mixture can 
be made by combining the oil with 
mucilage of acacia and lime water 
It should be thoroughly shaken be- 
fore given It may also be given in 
hot lemonade The writer extols 
this simple remedy, which has given 
results in neuralgia never obtained 
by other methods F W Waxham 
(Medical Record, April 12, 1902) 

Hydroqmnone in doses of 1 to 4 
Gm (IS to 60 grains) daily in these 
disorders proved valuable for the 
removal of pain in cases in which 
other analgesics had been used in 
vain No untoward after-effects 
were noticed In articular rheu- 
matism, however, the drug proved 
useless E Meyer (Berl klin Woch , 
February 8, 1904) 

Report of 17 cases of neuralgia, 
mostly old inveterate sciatica, in 
which a cure was obtained by sub- 
cutaneous injection of oxygen All 
but 1 of the patients were men be- 
tween 25 and 75, and 11 had had 
simple primary sciatica for from one 
to twelve months, the pain being so 
I severe that none was able to work 
All had the usual painful points and 
Lasegue’s sign, that is, pain when 
the leg, held stiff, was raised hori- 
zontally and subsidence of the pain 
when the thigh was flexed on the 
pelvis with the knee flexed These 
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patients were all cured in the course 
of fifteen days with from 6 to 10 
applications of the oxygen, injecting 
each time about 300 c c (10 fluid- 
ounces) The oxygen abolishes the 
pain completely, while improving the 
nutrition of the parts and the general 
metabolism Its application is simple 
and inexpensive Sicurfani (Gaz 
degli Ospedali, Mar 29, 1908) 

Chronic neuralgia is due to a purely 
physical cause, viz increased blood- 
pressure, and all the remedies which 
relieve neuralgia act either as the 
anodynes do, by benumbing the sen- 
sory filaments of the nerve or dimin- 
ishing the force of the circulation, or 
by aiding the blood-vessels to resist 
the pressure on them In addition to 
the usual remedies the writer has 
given ergot in full doses and on theo- 
retical grounds with excellent re- 
sults It IS especially useful in the 
chronic neuralgia of overfed women 
in the higher walks of life, who take 
little or no exercise A. fluidram (4 
c c ) three times a day, with forced 
exercise and diminished food supply, 
IS very efficient Reyburn (Wash 
Med Annals, Nov, 1908) 

The writer has been using for some 
time physiological salt solution, just 
below freezing point, for local treat- 
ment of neuralgia The advantages 
of the chilled solution are the imme- 
diate abolition of the pain, which has 
a most encouraging effect on the pa- 
tient, freeing him at one stroke from 
his long torture Acute sciatica in 
all cases, and the chronic form in the 
majority of cases, are not suited for 
this injection therapy Schlesinger 
(Med Klinik, Dec 6, 1908) 

In severe and obstinate cases the 
question of surgical interference may 
arise, the usual resources being nerve 
stretching and excision of a portion 
of the nerve-trunk or of its ganglion 
These procedures always give tem- 
porary relief or respite from pain for 
some months, but unless there has 
been total destruction of the affected 


sensory neurons, as by removal of the 
Gasserian ganglion, the pain is liable 
to return as the nerve-fibers regen- 
erate This is referred to under 
the next heading, the form for which 
operative procedures are usually 
necessary 

In even quite severe cases the 
pains are liable to spontaneously sub- 
side in old age, or frequently after the 
climacteric in women 

NEURALGIA OF SPECIAL 
BRANCHES 

Neuralgia of the Fifth Pair — ^Tic 
Douloureux — N euralgia of the fifth 
pair of cranial nerves is also known 
as trifacial neuralgia, facial neuralgia, 
etc , and also tic douloureux when the 
pain is extremely severe and attends 
spasm of the facial muscles 

Neuralgia of the fifth pair is more 
frequent than all other forms of neu- 
ralgia combined, and is, from a clin- 
ical standpoint, the most important 
of the forms of neuralgia with which 
the physician has to deal, this nerve 
seeming peculiarly susceptible to 
functional and organic disorders as a 
consequence of the complexity and 
highly differentiated character of its 
structure and connections 

All three of the branches are sel- 
dom affected simultaneously The 
ophthalmic branch is that most often 
involved, giving rise to neuralgic 
pain in eye and brow (‘brow ague”) 
with an especially painful point at the 
supraorbital notch In some cases 
the pain is especially intense in the 
eyeball When the infraorbital branch 
IS involved there is the usual pain in 
the area of distribution of the nerve, 
and a marked tender point at infra- 
orbital , foramen A toothache-like 
pain in upper teeth is common In 
neuralgia of the inferior dental branch 
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the pam is often diffuse, extending 
from temporal region over the side of 
the face to the chm, with pam in 
lower teeth and side of the tongue, 
the last mentioned being, m some 
cases, the situation of greatest in- 
tensity 

Trigeminal neuralgia in younger 
persons, when the pain is restricted 
to one branch of the second or third 
branch of the trigeminus nerve, is 
suspiciously of a dental origin The 
pains are more diffuse than in ordi- 
nary neuralgia, they do not seem 
to follow the track of the nerve, 
and vary in intensity without ever 
disappearing completely Wallisch 
(Wiener klin Woch, June 11, 1908) 

In severe forms of pain involving 
any branch of the fifth neive the pam 
may in lesser degree extend to the 
other blanches In all forms of 
facial neuialgia trophic disoideis, m 
particulai herpes, ma> occui When 
the pam m facial neuialgia is very in- 
tense and maikedly paioxysmal, with 
leflex facial muscular spasm accom- 
panying, we ha\ e the foi m known as 
tic douloureux the most distress- 
ing and mti actable foim of nerve- 
pam The genet al symptomatology 
and causation, as well as theiapeutic 
indications, of neuralgia in general 
apply to the facial foim 

Treatment — In treatment of neu- 
ralgia of the filth pan improvement 
in general health is first to be sought 
For the lelief of the acute pain 
opium, of course, is most reliable, but 
It should not be employed until 
aconite, coal-tar remedies, and other 
analgesics have been given a trial 
Galvanic electricity seems especially 
valuable The cataphoretic adminis- 
tration of cocaine, chloroform, aco- 
nite, and other similar drugs gives in 
many cases complete and entire lelief 


for many hours The continued hy- 
podermic use of strychnine at the 
seat of the pam has given excellent 
results in preventing the return of the 
paroxysms Dana recommends m tic 
douloureux injections of strychnine 
made once a day, the dose being gradu- 
ally increased from %o to % or 34 
giam, ten to twenty days are required 
to reach this maximum As adjuvants 
to the injections potassium iodide and 
iron, rest in bed, light diet, and dilu- 
ents are to be used 

Injections of osmic acid in 1 or 2 
per cent solution into the nerve- 
trunks relieve the pain at once, and in 
a large percentage of cases for a long 
period of tune 

The injections can be made with 
local or general anesthesia (general 
preferred by the author), and are 
free from danger Judging theo- 
retically from the experience with 
incisions, resections, and ganglion 
operations, the relief should not be 
permanent after the injection of the 
osmic acid From clinical experi- 
ence up to date, however, the fact 
IS that many cases are permanently 
cured Time alone must determine 
the final result of this tieatment J 
B Murphy (Jour Amer Med Assoc, 
Oct 8, 1904) 

Osmic acid injections will relieve 
trifacial neuralgia for a longer or a 
shorter period of time Relief from 
pain IS not immediate, but follows in 
a few days after injection It may 
be followed by a certain amount of 
necrosis of tissue at the point of in- 
jection It IS little if any better than 
othei peripheral operations It is 
best used in a 2 per cent solution 
injected directly into the nerve, using 
a glass syringe and a platinum 
needle It is to be used only in 
purely sensory nerves, as its employ- 
ment in mixed nerves is followed by 
motor paralysis Germain (Boston 
Med and Surg Jour, Feb 4, 1909) 

The measures described under the 
preceding heading are as applicable 
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in the present form, but in severe 
cases more active interference is 
necessary injections of a 70 to 90 
per cent alcohol 

Schlosser uses a stout needle, 10 
cm long and IS mm m diameter 
Within this IS fitted a blunt stilette, 
the point of which projects slightly 
beyond the sharp end of the needle 
The needle is marked off in centi- 
meters up to 5 cm , so that we may 
know at what depth the point is In 
making the injection through the 
skin (previously disinfected, and 
frozen by chloride of ethyl) the 
stilette is slightly withdrawn, so that 
the sharp point of the needle pierces 
the skin easily Stewart (Brit Med 
Jour, Sept 25, 1909) 

The writer has treated 60 cases of 
trifacial neuralgia by deep injections 
of alcohol, 70 to 90 per cent, with 
success A total of 180 injections 
was given, an average of 3J4 injec- 
tions, to subdue pain Thirty-seven 
patients were distinctly benefited, 11 
were improved, 8 unimproved, 4 
were aggravated One patient was 
free from pain for a year and eight 
months, the shortest interval of free- 
dom from pain was two weeks, 
several were free from pain for a 
year If reinjected, pain was again 
subdued Hecht (Med Record, June 
18, 1910) 

In the severer forms 5 per cent 
phenol m alcohol injected into the 
sphenopalatine ganglion to the 
amount approximately of 1 drop is 
painless and apparently curative for 
the various forms of neuralgia In 
this method cocaine is first caused to 
soak into the ganglion from the 
mucous membrane covering the 
sphenopalatine foramen A straight 
needle is then introduced from in 
front backward and upward under the 
posterior tip of the middle turbinate, 
a distance of 5 to 6 mm G Studer 
(Jour Amer Med Assoc, Dec 30, 
1911) 

The writer reports successful re- 
sults in the relief of pain in about 
two-thirds of his 102 cases in which 


deep injections of alcohol were used 
Of 20 patients treated in this manner, 
fi\e years ago, 9 are still free from 
pain The diagnosis needs to be ac- 
curate, for there are neurasthenic 
conditions which bear close resem- 
blance to trifacial neuralgia, and, if 
such cases are operated on, the re- 
sultant paresthesias become very 
irritating, and the condition of the pa- 
tient IS made worse In trifacial 
neuralgia the paresthesias cause little 
if any discomfort, perhaps because 
the patient is less sensitive to minor 



Landmarks for Injections into foramen rotnn* 
dum and foramen ovale A site of puncture for 
foramen rotundum B site of puncture for fora- 
men ovale {Stewart ) 

(British Medical Journal ) 

sensory disturbances than the normal 
individual Shires (Can Med Assoc 
Jour, Sept, 1912) 

The ophthalmic nerve is not suit- 
able for the injections, as there are 
other important \ Cbsels and nerves 
too near to permit them to be used 
with perfect safety Superficial in- 
jections of the supraorbital nerve 
have been usually successful It is 
usually easily located by pressure 
over the supraorbital notch, but if 
this cannot be found the operator 
must rely on his anatomical knowl- 
edge and the distribution of anal- 
gesia after the injection The supra- 
trochlear branch of the frontal nerve 
may have to be separately injected 
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It may be reached at a point about 
midway between the inner canthus 
of the eye and the eyebrow on a line 
running upward and inward at an 
angle of about 45 degrees The solu- 
tion used is muriate of cocame, 2 
grains (0 13 Gm ) , alcohol, flui- 
drams (10 cc), and distilled water 
a sufficient quantity to make Yi fluid- 
ounce (IS c c ) 

The writer prefers not to use 
an anesthetic, as the sensations of the 
patient are of great assistance in 
locating the injections and showing 
its results in the production of anes- 
thesia or analgesia in the distribution 
of the nerve He likes to wait two 
or three days before repeating the 
injection, but has given a second in 
twenty-four hours, and even a third 
on the second day after H T 
Patrick (Jour Amer Med Assoc , 
Jan 20, 1912) 

The writer recommends the use of 
Ys grain (002 Gm ) of morphine and 
Mnjo gram (0 0004 Gm ) of hyoscme, 
hypodermically, twenty minutes be- 
fore the injection of alcohol This 
dulls the sensation so as to prevent 
serious discomfort to the patient, 
but it still enables the operator to 
determine, by questioning, when he 
has penetrated the nerve Wilfred 
Harris (Lancet, Mar 29, 1913) 

In over 400 cases of facial neuralgia 
treated by injection of alcohol m the 
paht few years, the writer has not 
had a single failure, so far as the 
relief of the pain was concerned He 
used 80 per cent alcohol and injects 
from 1 to 2 S' c c (16 to 40 minims) 
It frees the patient entirely of his 
pain and anxiety Recurrences are 
frequent, if not the rule, and in his 
experience he has seen only about 
22 per cent remain free from pain 
for longer than three years In the 
rest of the cases recurrences' have 
appeared in from eight months to 
two and one-quarter years The pro- 
cedure is painful, but the patients 
are all quite ready to endure a short 
pain for the prolonged relief to 
follow O Kiliani (N Y State Jour 
of Med , June, 1913) 


The only effectual treatment of this 
disease is the destruction of the 
branches of the nerve, '‘local neuro- 
lysis,” by chemical substances, par- 
ticularly alcohol, varying m strength 
from 70 to 95 per cent The writer 
injects not over 15 cc (24 minims), 
under local anesthesia by novocame 
or stovocame, into the nerve in the 
foramina where it can be reached 
Some of these are superficial, the 
supraorbital and infraorbital, the 
opening of the inferior dental canal 
at the spine of Spix is deeper, the 
foramen ovale and foramen rotundum 
are deep The writer prefers to make 
the deep injections 4 or 5 days after 
the others, but sometimes makes all 
5 injections at the same sitting Care 
must be taken not to inject the alco- 
hol into a blood-vessel, as this may 
cause a gangrenous necrosis of the 
area supplied by the vessel The re- 
sults are said to be remarkable, 
though relapses are apt to take place 
in from twelve to eighteen months 
Cutaneous or mucous anesthesia of 
the area inner\ated by the injected 
nerve is the only evidence that can be 
obtained of a successful injection 
This should supervene directly after 
the injection, and is accompanied by 
a (false) sensation of induration and 
swelling J A Sicard (Boston Med 
and Surg Jour, Sept 19 1918) 

Operative treatment procures the 
most lasting results, especially re- 
moval of the Gasserian ganglion 

There is an increasing tendency to 
abandon intervention on the Gas- 
serian ganglion for surgery of the 
roots and, still more, for local in- 
jections of alcohol Destruction of 
the root at the base of the brain 
seems to be the only means of pre- 
venting) recurrence Sicard (Presse 
med, Oct 24, 1908) 

Excision of the Gassenan ganglion 
IS the only certain cure If the case 
IS very severe and all three branches 
are involved, the latter operation 
should be done without wasting time 
on the others If not so severe, in- 
jections of alcohol, repeated at need, 
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may prove sufficient or resection at 
the base of the skull in case only 
two branches are involved Hulles 
(Wiener klm Woch, July 8, 1909) 

Report of surgical treatment of 
trifacial neuralgia, including a series 
of 23 intracranial and IS extracranial 
operations, with 1 death The phy- 
sician should no longer harbor the 
traditional dread and fear of opera- 
tion on the Gasserian ganglion Too 
often the operation is put off until 
the patient is addicted to the mor- 
phine habit and depleted in strength 
and vitality by drugs, sleepless nights, 
and years of intense suffering The 
Gasserian ganglion is easily exposed, 
hemorrhage and shock need no 
longer be considered elements of 
danger, death from shock or from 
hemorrhage does not occur in ex- 
perienced hands, the risks of opera- 
tion are only those associated with 
any other major procedure Re- 
covery from the effects of the opera- 
tion IS rapid, the patients are fre- 
quently up and about on the third 
or fourth day, and the ultimate re- 
sults are, to say the least, most 
gratifying both to patient and opera- 
tor C H Frazier (Univ of Penna 
Med Bull, Apr, 1909) 

Case of true tic douloureux of the 
sensory filaments of the facial nerve 
cured by extirpation, of the genicu- 
late ganglion It has recently been 
proven that the facial nerve, like the 
trificial, is a mixed nerve with its 
sensory root in the nerve of Wris- 
berg Clark and Taylor (Jour Amer 
Med Assoc , Dec 25, 1910) 

Trephining on the opposite side for 
the relief of facial neuralgia was de- 
vised by Jaboulay in 1908 Two more 
instances are now given In both 
cases simple trephimng over the 
opposite Rolandic area, with incision 
of the dura mater, was followed by 
complete success, permanent in the 
earlier case at any rate for two years 
Even this result quite justifies the 
operation, which has the great merit 
of simplicity and safety Chalier 
(Gaz des hopitaux. No 123, 1911) 


In removal of Gassenan ganglion 
the writer found that, by the instilla- 
tion into the eyes of atropine and 
irrigation with a solution of bone 
acid, neuroparalytic keratitis may be 
prevented Relapses following the 
removal of the ganglion he explains 
by the assumption that either the 
extirpation was not complete or else 
the patient was at the time in the 
first stages of locomotor ataxia, the 
latter affecting the roots of the 
trifacial nerves Pussep (Roussky 
Vratch, Mar 10, 1912) 

Report of a series of 156 Gassenan 
ganghon operations with 2 fatalities 
in the earlier cases In 100 consecu- 
tive cases operated on there were 46 
males and 54 females The neuralgia 
affected the right side in 62 cases, the 
left in 36 cases Both sides were in- 
volved in 2 cases It is the impres- 
sion that these neuralgias occur very 
much more commonly on the right 
side, but in his last SO cases there 
had been an unusual number of left- 
sided neuralgias, which had brought 
the percentage up to 36, whereas pre- 
viously the ratio between neuralgias 
of the right and left sides was about 
3 to 1 Two of the patients operated 
on were 80 and 90 years of age, re- 
spectively Har\ey Cushing (N Y 
Med Jour, Nov 22, 1913) 

Cervico-occipital neuralgia is lo- 
cated m first four pairs of spinal 
nerves, posterior branches, and is 
most often a result of exposure to 
cold or of disease of the adjacent 
vertebrae 

Cervicobrachial neuralgia in\olves 
the sensory nerve-fibers of the bra- 
chial plexus, Its common causes be- 
ing cold, rheumatic disorders, or local 
injury The pain is situated in the 
shoulder, and may extend down the 
arm along the course of the ulnar 
nerve According to Oppenheim, 
brachial neuralgia is a rare disease, 
and IS frequently only a symptom of 
an organic or functional disorder of 
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the central nervous system or of 
genuine neuritis It most often con- 
sists in pain m the arm of ill-defined 
character and localization of a pain 
of psychical or neurasthenic origin, 
rather than that of a genuine 
neuralgia 

Intercostal neuralgia, involving one 
or more of the intercostal nerves, is, 
after facial neuralgia, the most fre- 
quent and important form It is seen 
more often m women than in men, 
giving rise, when located in nerves 
distributed to the mammary glands, 
to the so-called ''mammary neural- 
gia ’’ The comparatively slight and 
fugitive pains of pleurodynia unasso- 
ciated with tender points are to be 
regarded as neuralgic in character 
Herpes zoster is seen with especial 
frequency in intercostal nerve areas 
4(see Herpes Zoster, Vol V) 

The writer has encountered a num- 
ber of cases in which gastric dys- 
pepsia, pain, and oppression m the 
stomach and retarded e\acuation fol- 
lowed typical intercostal neuialgia 
with or without 2 ona and zones of 
hyperesthesia, the digestive disturb- 
ances developing only after the neu- 
ralgia of which they were thus evi- 
dently a complication, a visceral 
manifestation of a superficial neu- 
ralgia, which, as patients said, “settled 
m the stomach ” Loeper (Arch des 
mal de Tapp digestif, Apr , 1910) 
When the trunk is bent over to the 
side the seat of the pain, the pain 
increases in cases of intercostal neu- 
ralgia, while with pleurisy the pam 
increases when the trunk is bent 
over to the sound side Schepelmann 
(Berl klin Woch , June 12, 1911) 

The treatment of the intercostal 
form of neuralgias, as of the two 
preceding varieties, is that of neural- 
gia in general Especially good re- 
sults are obtained from couaterimta- 
tion, preferably the actual cautery 


Typical case emphasizing the value 
of subcutaneous injections of oxygen 
used extensively by French, Spanish 
and Argentine physicians The case 
was one of neuralgia of the right arm 
The oxygen was injected into the 
subcutaneous tissues at the root of 
the arm, massaging afterwards to 
spread the gas The pain disappeared 
the next day and had not returned 
during the months elapsed Cetran- 
gelo (Semana medica, June 14, 1917) 

Lumbar neuralgia, involving the 
branches of the lumbar plexus, pre- 
sents few symptoms not seen in other 
forms of neuralgia The condition of 
"irritable testis,” with pain and syn- 
copal attacks, is probably based upon 
a neuralgia of the nerves of the part 
Coccygodyma is a neuralgia of the 
coccygeal plexus, most frequent, ob- 
stinate, and intractable m women, 
and often calling for surgical inter- 
ference 

The ordinary treatment of this 
condition is by a rubber cushion to 
sit on, or even by a resection, often 
highly unsatisfactory The following 
has proved almost uniformly suc- 
cessful The coccyx is grasped be- 
tween the forefinger in the vagina 
and the thumb on the outside, and is 
moved backward and forward The 
soft parts are also moved about on 
the bone 

The manipulation is begun very 
lightly and gradually increased in 
force as the patient becomes less 
sensitive Usually 2 or 3 treatments 
at intervals of two or three days 
suffice for a cure of the condition 
L W Ely (Jour Amer Med Assoc , 
Mar 19, 1910) 

Coccygodyma is due to dislocation 
of the coccyx from some trauma, 
either internal, during delivery, or 
external, or some shock or fall on the 
coccyx region Resection of the 
coccyx puts an end to all the trouble 
and entails no functional disturbance 
Hammant and Pigache (Revue de 
chir, Jan, 1914) 
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Metatarsal neuralgia, or Morton’s 
disease, is due to a depression of the 
arch of the foot, resulting from de- 
bility, or excessive body weight for 
the strength of the foot It may also 
be due to too short or too narrow 
footwear 

Anterior metatarsalgia is often as- 
sociated with a high degree of neu- 
rasthenia The writer recommends 
a treatment consisting of support 
and developmental exercises, and de- 
scribes an appliance which is light, 
durable, gives firm support where it 
IS needed, and remains constantly in 
the right spot Allison (Boston 
Med and Surg Jour, Feb^ 25, 1909) 
Early-discovered cases of meta- 
tarsalgia may sometimes be relieved 
by changing the poor shape and 
style of shoe to one of a broad, 
thick-soled, low-heeled type But 
the final remedy lies, in difficult 
cases, in the excision of the branches 
of the plantar nerve which are 
affected by the pressure The ex- 
cision may be effected by opening 
over each affected branch of the 
nerve, but a single? incision can 
sometimes be used for two branches 
These nerves should be attacked at 
a point beneath the proximal ex- 
tremities of the metatarsal bones A 
single incision at this point gives an 
excellent opportunity to attack the 
nerve before its final major divisions 
have taken place Van Hook (III 
Med Jour, July, 1913) 

Neuralgia of the heel consists of 
pain and tenderness in this location 
which resist ordinary measures 

Painful heel is often due to acute 
inflammation of the os calcis, and 
there is frequently a history of 
gonorrhea, gouty rheumatism, or 
trauma An X-ray picture will show 
exostosis of the os calcis, with a sur- 
rounding periostitis The condition 
is curable by proper treatment — ^re- 
moval of the offending exostosis 
with postoperative treatment of the 
underlying cause Steinhardt (N Y 
Med Jour, Mar 27, 1909) 


Out of a number of cases of pain 
in the heel, the writer submitted 8 
to operation In a minority of the 
cases a "‘calcaneus spur” was found, 
in most of them, however, inflam- 
mation of the bursa between the os 
calcis and the tendo Achillis or of 
one of the plantar bursse was found 
In 4 of the cases inflammation of 
the bursse alone caused the pain, in 
2 additional cases the infectious bur- 
sitis seemed to be the cause of the 
formation of exostoses of the os 
calcis Franz Koenig (Deut med 
Woch, Mar 31, 1910) 

Neuralgias of the nerves of the legs, 
described as crural, plantar, metatar- 
sal, etc , present the usual features of 
neuralgia in general and need not 
here be elaborated 

Neuralgia of the rectum is a dis- 
tressing form which fortunately read- 
ily responds to appropriate internal 
and local treatment 

The writers review the methods of 
treatment applied in neuralgia of 
the rectum by Loomis, of New York 
(chloral, bromides, acetphenetidm, 
cocaine suppositories, and mor- 
phine), Gant, of New York (appli- 
cations of camphor, capsicum, and 
chloroform) , Davis (belladonna) , 
Einhorn and Gant (electrotherapy), 
Albu (dilatation and elongation of 
the nerves) , but have found that 
brief tepid douches followed by hot 
douches, of three minutes' duration, 
are very beneficial Parmentier and 
Foucaud (Presse med, July 6, 1910) 
Case of typical primary neuralgia 
of the rectum in a boy 18 years of 
age The only treatment that gave 
permanent relief was warm sitz 
baths Dntsaki (Roussky Vratch, 
Aug 18, 1912) 

MIGRAINE 

DEFINITION — A form of severe 
paroxysmal headache often accom- 
panied by nausea and vomiting 
Called also “hemicrania,” “neuralgic 
headache,” “sick headache,” etc 
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SYMPTOMS — Premonitory symp- times almost suppressed Constipa- 


toms extending over a few hours to a 
day or two are not uncommon, these 
being mental hebetude, somnolence, 
or despondency, with vague uneasi- 
ness or ill-defined discomfort Ab- 
normal visual phenomena are also 
frequently seen prior to onset of the 
attack, these consisting of visual hal- 
lucinations, pupillary abnormalities, 
hemianopsia, and indistinctness of 
sight Disturbances of other sense 
mechanisms are more rare, although 
sometimes shown, such as anesthetic 
areas about the head and face, apho- 
nia, and transient mental disorder or 
confusion of ideas Following these 
prodromal symptoms more oi less 
closely, or accompanying them in 
quickly developing cases, we have the 
chaiacteristic headache, at first uni- 
lateial, located in the temple, eye, or 
occiput, but spreading as it increases 
in intensity until it involves all of one 
side of head, or in some cases both 
sides The pain is intense, throbbing, 
and IS increased by movement, noises, 
light, and any worry or emotional 
strain Nausea is usual and \omiting 
frequent, becoming, m the so-called 
bilious headache, very distressing 
This vomiting in occasional cases 
gives relief, its occurrence marking 
the end of the attack , but the usual 
lule IS that the pain is inci eased and 
rendered more unbearable by the 
vomiting The face is sometimes 
flushed, sometimes pale, the pulse is 
slow and the arteries throb and have 
a sclerotic feel to the touch There 
IS great prostration and physical 
weakness, and complete loss of appe- 
tite Temperature abnormalities are 
sometimes present, but are neither 
constant nor characteristic The 
urine is sometimes abundant, some- 


tion at the beginning of the attack is 
the rule The duration of the parox- 
ysm is variable, from a few hours to 
several days Twenty-four to thirty- 
six hours of suffering are frequent, and 
in the severer forms the patient may 
be kept in bed three or four days 
The attacks recur for years, or, in 
rare cases, through life In old age 
they usually cease, and in many 
women there is complete cessation 
after the climacteric The seizures in 
women are apt to occur at or near 
the menstrual periods 

The most important factors m the 
causation of the attack are the 
sexual incidents, namely, menstrua- 
tion and ovulation m the female 
The author discusses the various 
theories of the irritations of the 
cortex, plexus chorioideus or hyper- 
trophied hypophysis, increased cere- 
brospinal fluid, etc , also, the sym- 
pathetic theory, te , paresis or spasm 
of the blood-vessel, reflex irritation 
from the stomach, eyes, etc De- 
ficient function of the ductless glands 
IS the mam cause of the migraine, 
and, more specifically, the affliction 
IS conditioned by disturbance of the 
ovary The weakened activity or 
complete cessation of this organ 
influences the headache tendency 
favorably, while a. hyperfunction or 
painful function is the most impor- 
tant factor clinically Caeser (Med 
Klimk, Jan 12, 1913) 

The attacks subside slowly, as a 
rule With the beginning diminution 
of the pain the patient falls asleep 
and awakes some hours later free 
from the pain and often feeling bet- 
ter than before the attack 

In young children sudden symp- 
toms are sometimes seen, with head- 
ache, pyrexia, and general aspect of 
illness, often with vomiting The 
symptoms cause a fear of acute men- 
ingitis, but after one or two days 
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they rapidly pass away At the other 
end of life the prodrome of migraine 
frequently occurs without or with 
but slight headache, and sometimes 
with more brief headache than oc- 
curs during middle life Occasion- 
ally the loss of power seems to be 
the chief symptom, and in these 
cases the headache is generally so 
slight as not to attract special at- 
tention With many patients an 
error in diagnosis readily occurs in 
a first attack of this character, al- 
though another one is less likely to 
be mistaken Sir William R Gowers 
(Brit Med Jour, June 12, 1909) 

DIAGNOSIS — ^The diagnosis of 
migraine is without especial difficulty, 
the presence of the characteristic head- 
ache and other clinical symptoms 
above mentioned being all-sufficient 
It is to be remembered that neuralgia 
and other forms of headache may 
occur in a patient who suffers from 
migraine 

The diagnosis of migraine for the 
actual attacks are based by the 
writer upon the following points 1 
The marked hereditary tendency, 
direct transmission, and absence ot 
other neuroses in the family 2 The 
onset of the affection in most of the 
patients in childhood 3 The char- 
acteristic visual phenomena pre- 
ceding the headache, especially 
temporary hemiopia 4 Headache, 
generally unilateral 5 The vomiting 
which generally accompanies the 
onset of the headache, and after 
which the condition of the patient 
begins to improve 6 Return to the 
normal in the interval between the 
attacks 7 The temporary loss of 
speech and sensory disturbance, 
which are well-known features of 
some severe attacks of migraine J 
M Clarke (Brit Med Jour , June 25, 
1910) 

PROGNOSIS — Even frequent re- 
currence of migraine seems to have 
little unfavorable effect upon the gen- 
eral health, and life is not endangered 


nor probably shortened by the affec- 
tion The disease, as abo\.e said, 
often spontaneously subsides after 
middle life Many cases are improved 
by treatment, in that the attacks are 
diminished in number and in seventy, 
and the individual paroxysms may be 
aborted or quickly relieved 

A complete cure — i e , to the extent of 
entirely pre\entmg recurrence of the 
headaches — is, however, rarely ob- 
tained by any mode of treatment yet 
devised The outlook is more favor- 
able where there is obvious, but re- 
movable impairment of health or 
some removable source of reflex irri- 
tation, such as eye-strain The most 
unfavorable and intractable cases are 
those in which strong hereditary pre- 
disposition exists 

ETIOLOGY AND PATHOL- 
OGY — Regarding the pathology of 
the affection there are some differ- 
ences of opinion There are no dis- 
coverable anatomical lesions The 
most tenable theory is that of 
Liveing that the affection is a neu- 
rosis in whose course there occur 
periodical sensory discharges analo- 
gous to the motor discharges of 
epilepsy Modern investigations, how- 
e\er, have traced both the latter dis- 
ease and migraine to endogenous 
toxics, probably intermediate waste 
products derived fiom foodstuffs 
By others migraine is regarded 
as a neuralgic affection of the ophthal- 
mic division of the fifth nerve, and 
others look upon it as a “vasomotor 
neurosis ” 

Among 409 cases afflicted with mi- 
graine observed by the writer, only 1 
presented a normal condition of the 
stomach, as regards this phenomenon, 
and in this instance the trouble had 
only been present a short time Ex- 
amination of a large number of pa- 
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tients suffering from other nervous 
or cerebral disorders failed to dis- 
close this symptom, with the ex- 
ception of those which were the 
subjects of idiopathic epilepsy Man- 
gelsdorf (Berl klin Woch, Nov 2, 
1903) 

Study of the uric acid (plus the 
punn-xanthin bases, forming about 
^%2 per cent of the total purins) 
metabolism in 3 cases of typical 
migraine It demonstrated a deep- 
seated metabolic perversion partak- 
ing of the character of a “nucleolytic 
intoxication"' and closely resembling 
similar conditions observed in gout 
and in other masked manifestations 
of atypical gout, and indicated an 
appropriate prophylaxis and therapy 
accordingly Croftan (Interstate 
Med Jour, Jan, 1912) 

The frequent interchange of epi- 
lepsy and migraine in different gen- 
erations of the same family clearly 
indicates a detinite i elation between 
the two diseases In cases seen by 
the writer there occurred substitution 
of one neurosis for the other in the 
same individual Symptoms of epi- 
lepsy in an attack of migraine may, 
howe\er, indicate the existence of a 
relationship between the two dis- 
eases in that attack, and need not, 
according to the dictum of Moebius, 
stamp that attack as essentially epi- 
leptic Waterman (Boston Med and 
Surg Jour, Mar S 1914) 

Ophthalmic disoideis also piove 
causative m a comparatively laige 
number of cases through leflex irri- 
tation of the ophthalmic division of 
the fifth pair 

Case of chronic catarrhal inflam- 
mation of the right frontal sinus en- 
tading periodical attacks of intense 
migraine, as the secretions accumu- 
lated and compressed the nerve 
terminals in the orbit Notwith- 
standing the long duration of the 
sinusitis, there was no pus The 
case shows the value of examination 
of the nose and sinuses Oertel 
(Berl klin Woch , June 13, 1910) 


Case of ophthalmoplegic migraine 
which occurred only after parturi- 
tion, appearing after each child- 
birth and subsiding within a few 
weeks The external rectus of the 
right side was the muscle chiefly 
involved instead of the usual oculo- 
motor paralysis, the case was pe- 
culiar also in the occurrence of mul- 
tiple recurrent styes The conditions 
point to a toxemia as the exciting 
cause A Brav (Jour Amer Med 
Assoc , Mar 14, 1914) 

Hereditary predisposition is the 
most frequent and important etio- 
logical factor Women of neurotic 
families aie the greatest sufferers 
from the disease, although the affec- 
tion IS by no means uncommon in 
men 

Migraine is due to a vasomotor 
spasm in the cortical centers This 
assumption is sustained by the 3 
cases reported in which periodically 
recurring migraine was accompanied 
by hemiplegic conditions, which 
vanished with the other typical 
symptoms of the migraine within a 
shoit time Renner (Deut med 
Woch, Miy 27, 1909) 

Analysis of the family history of 
migriine in a family which showed 
a rem irkable prevalence of migraine, 
unusual sensory manifestations m 
several of the cases, and the associa- 
tion of epilepsy with migraine m 1 
case Price (Monthly Cyclo and 
Med Bull, Nov, 1910) 

It 13 more common among the edu- 
cated upper classes than among the 
laboring class It generally makes its 
first appearance at or near puberty, 
rarely, if ever, after middle life 
Overwork at school or in business, 
worry, lack of open-air exercise, wast- 
ing and diathetic diseases predispose 
to the affection, and reflex causes are 
often traceable, especially disorders 
of the female generative organs and 
refractive errors and ocular muscular 
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insufEciencies The exciting causes 
immediately preceding the paroxysm 
are manifold and \ anous, it being 
also remembered that even when 
there is no exciting cause the rhyth- 
mical recurrence of the seizures will 
not be broken As a rule, when the 
usual time between attacks has nearly 
or quite passed, any suddenly pro- 
duced nervous impression will pre- 
cipitate the attack 

The common exciting causes are 
indiscretions in eating, excitement, 
fatigue, emotional outbursts (anger, 
grief, etc), loud disturbing noises, 
visual impressions of mo\ing objects 
(as of railway trains, passing crowds, 
a rapidly mo\ mg field lu micro- 
scopical work, riding backward), etc 
Toothache from carious teeth and 
the presence m children of adenoid 
growths in the nasopharynx act also 
as immediate causes, as do gastro- 
intestinal disorders and leucomaine 
or ptomaine poisoning 
TREATMENT — When, as is often 
the case, the patient is awaie of the 
causes which produce the paroxysms 
the first requisite is a rigid avoidance 
of these causes In this w^ay the 
number of attacks ma} be materially 
diminished, although no amount of 
care will altogether pre\ent occa- 
sional recurrences In children the 
first attack of hemicrania should sug- 
gest a careful search for ocular in- 
sufficiencies or other possible reflex 
cause, and in all children of neurotic 
families having a piedisposition to 
migraine especial hygienic precau- 
tions, as to a\oidance of eating ex- 
cessively, long hours of study, etc , 
should be observed 

Prevention of migraine 1 As to 
diet Red meats are to be rigidly 
excluded, fish, bacon, brains, sweet- 


breads, and eggs are allowed Rich 
and highly spiced dishes are to be 
aioided Coffee, tea, and alcoholic 
be\erages are to be excluded Sweets 
should be reduced, but when meats 
are excluded, a moderate amount is 
well borne Water may be taken 
very freely Meals to be taken at 
regular intervals, and o\erloading of 
the stomach to be avoided 2 As 
much outdoor exercise is to be taken 
as possible — ^undue fatigue to be 
avoided, rooms always should be 
well ventilated, both by day and 
night, and hot baths taken two or 
three times a week In some cases 
the Turkish bath is beneficial, and 
in others the morning cold sponge 
bath IS directed 3 The medicinal 
treatment aims to regulate the 
bowels, to promote intestinal anti- 
sepsis, and to stimulate the liver, the 
great organ for completing the oxi- 
dation of the products of metabolism 
and protecting the body from poi- 
soning The same end may be at- 
tained m many wa>s The -various 
salicylates are all useful In obsti- 
nate cases an occasional mercurial is 
required The best results have 
been obtained by the long-continued 
use of a formula recommended by 
Rachford — 

B Sodium sulphate 

(crystals) gr cxx (8 Gm ) 

Sodium phos- 
phate gr XXX (2 Gm ) 

Sodium salicy- 
late gr X (0 6 Gm ) 

Tincture of nuv 
vomica gtt iij 

Distilled water, 

to make fSiv (120 cc) 

This dose is to be taken before 
breakfast each morning, and is best 
taken in a glass of Seltzer, or, better 
still, the ingredients are made up in 
these proportions in large siphon 
bottles charged with carbonic acid 
The proportions are variously modi- 
fied in different cases Mitchell (Jour 
Amer Med Assoc, Feb 9, 1901) 
During the early stages and in the 
time of the gastrointestinal disturb- 
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ance, and during the stage of sco- 
toma, quinine is the remedy par ex- 
cellence, and It not only is the 
most effective remedy, but may be 
called specific However, it must be 
given early at the onset and in suffi- 
ciently large doses The author usu- 
ally gives 7 grains (047 Gm ), and 
has rarely found it necessary to re- 
peat the dose Herzfeld (Jour 
Amer Med Assoc , Nov 18, 1911) 
In the drug treatment of head- 
aches the writers recommend the 
systematic use of quinine sulphate, 
2 grains (013 Gm ), combined with 
nitrate of aconitine, %oo grain (000015 
Gm ), every two hours, and of 
cannabis indica in to grain 
(0 008 to 0 016 Gm ) doses of Her- 
ing’s extract, three times a day Of 
the coal-tar analgesics they prefer 
antipynn guarded with caffeine 
F Coggeshall and W E MacCoy 
(Jour Amer Med Assoc, Jan 4, 
1908) 

When an attack supeivenes the 
first requisite is absolute mental and 
physical rest and quiet, and this in 
mild cases may be sufficient to give 
relief Avithm an hour or two Usu- 
ally other remedies are required 

Of drugs the most valuable are the 
coal-tar derivatives, singly oi in com- 
bination with one another, and caf- 
feine, sodium salicylate, guarana, 
ammonium chloride, bromides, chlo- 
ral, cannabis Indica, and a long list 
of similar drugs Antipynn is some- 
times quite effective Acetanilide 
(antifebnn) has also been recom- 
mended 

Therapeutic measures to be ap- 
plied in the ophthalmic type of mi- 
graine During the attack gentle 
and slow massage should be practised 
around the orbits, with especial pres- 
sure over the temporal arteries, or 
a weak galvanic current may be ap- 
plied The following cachets should 
be taken every half-hour until the 
limit of safe dose has been reached — 


A7itipy7incB gr viiss (0 5 Gm ) 

Acetphenetidim gr iij (02 Gm ) 

Acetamhdi gr iss (0 1 Gm ) 

Caffeines gr 54 (0 05 Gm ) 

M et ft m cachetam no j 

If antipynn has already been found 
inefficient, from 15 to 30 grains (1 
to 2 Gm ) of potassium bromide 
should be given instead, or cannabis 
indica may be employed — 

B Extrach can- 
nabis indices gr J4 (0 016 Gm ) 
Acetphenetidim, 

Acetamhdi aa gr nss (0 16 Gm ) 

M et ft in pilulam no j 

In the intervals between attacks 
an important requirement is to cor- 
rect any ophthalmic disorder, espe- 
cially errors of refraction, from 
which the patient may be suffering 
To exert a sedative effect on the 
central nervous system, appropriate 
hydrotherapy and the ingestion of 
bromides are both indicated The 
first should consist of the applica- 
tion of interrupted jets of lukewarm 
(32® C ) water to the entire body, 
except the head and neck, for two 
or three minutes, followed by a brief 
application of cold water to the feet 
The bromide may be prescribed 
thus — 

B Potassii bromidi Suss (10 Gm ) 
Sodii bromidi, 

Ammomi bromidi, 

Sodii bcncoatis, aa gr Ixxv (5 Gm ) 
Syrupi aurantii fSij (60 cc) 
Aquee destillatce, 
q s ad fSx (300 c c ) 

M Sig One tablespoonful before 
dinner and supper 

Gastrointestinal disturbances, ac- 
cording to Robin, play an important 
part in the etiology of this affection 
To correct these conditions exercise 
in moderation and life in the open 
air will be of assistance Mental 
fatigue and the use of tobacco are 
both to be interdicted In the diet 
restriction of the meats is especially 
to be insisted upon Stimulating 
beverages of all kinds must be pro- 
scribed 
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mate hopes for prophylaxis Sieur 
and Mercier (Bull de TAcad de 
Med , Oct 29, 1918) 

The writer uses a serum against the 
perfrmgens and edematiens organisms 
and the septic vibrio The mixed 
serum was found to be well borne, 
causing no noteworthy reaction even 
in wounded subjects who had pre- 
viously received antitetanic serum 
Prophylactic administration of the 
mixed serum is advised in all severe 
wounds of the extremities, with or 
without fracture, especially m the 
presence of injuries to large vessels 
The mixed serums being well toler- 
ated, it might even pro've advisable to 
administer 20-c c. (5 dram) doses 
of each of the serums separately 
Where a rapid influx of wounded or 
the poor general condition of the in- 
dividual himself prevents prompt sur- 
gical treatment, the prophylactic 
serum injections should be repeated 
for several days E Vaucher (Presse 
med , Jan 3, 1918) 


The use of serotherapy in 191 cases 
of gas gangrene ga\ e recovery in 
86 91 per cent In 113 instances the 
gas gangrene was well under way 
when serotherapy was begun, but 
83 08 per cent recovered under it 
Serotherapy thus has proved useful in 
both prophylaxis and treatment Sac- 
quepee and De Lavergne ( Press e 
med, Feb 20, 1919) 

Albrecht (Berl klin Woch , July 27, 
1916) states that some cases resist even 
the most radical treatment, showing yel- 
low pallid tint, anguished facies, pale, 
cyanosis of the lips, profound agitation, 
and terrible pain, death following rapidly, 
due to direct action of the toxin on the 
heart He examined the adrenals in many 
cases, and found them profoundly altered, 
especially was there diminution and dis- 
appearance of the lipoid substance In the 
surgically treated cases subcutaneous in- 
jections of H to 1 mg (Mso to %5 gram) of 
adrenalm should be made before or imme- 
diately after ope'ration, and repeated on 
successive days He believes he has saved 
some lives by this procedure S 







